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I.  INTRODUCTION 

Most vulnerability lethality analyses completed at the Ballistic 
Research Laboratory (BRL) today require some type of geometric description 
of the target. This geometric description is usually completed employing 
the combinatorial geometry (COM-GEOM) technique. The COM-GEOM technique 
of target description represents components of a target as Boolean combin- 
ations of twelve basic geometric solids. These solids are listed in Table 
I. 

As part of a continuing effort to increase the accuracy and reduce 
the production time of these COM-GEOM descriptions, a set of geometry aid 
programs has been developed. The purpose of these aid programs is to 
quickly give the COM-GEOMer solutions to the bulk of geometry problems 
that arise during the production of a target description. 

Since quick turnaround time is imperative, these aid programs have 
been coded for the WANG 2200 mini-computer system. Many of these programs 
are also coded and available for the WANG 700 series calculator. The 
BASIC type language used on the WANG 2200 system can be converted to other 
systems, if necessary. 

This report documents the aid programs which are presently available 
for the WANG 2200 mini-computer system. 

II. BACKGROUND 

In the course of producing COM-GEOM target descriptions, one soon 
becomes aware of the urgent need for solutions to relatively simple 
geometric problems. These include such problems as vectors normal to 
other vectors; four points in a plane; the intersection point of two 
lines, etc. The requirement for quick, accurate answers to such problems 
led to the development of this set of mini-computer codes. Indexed in 
Table II are the names and functions of each code. These available codes 
will be presented in a user oriented manner. For each of the geometry 
aid programs, the following are included: 

(1) Descriptive paragraphs on the function and use 
(2) Memory requirement 
(3) Any restrictions, limitations, or special features 
(4) Instructions for use on tho WANG 2200 system 
(5) Sample output listings (note: whenever feasible at least one 

of the sample outputs will be a case where the answers can be 
readily checked) 

Appendix A contains listings of "he codes for each program. All 
these codes are available at the BRL on cassette magnetic tape. 

■*■?*"""««<+***/•*** u^afiLJi 



Table I. Geometric Solids Used In COM-GEOM Descriptions 

SYMBOL SOLID NAME 

RPP 

BOX 

RAW 

ARB 

ARS 

ELL 

SPH 

RCC 

REC 

TRC 

TEC 

TOR 

Rectangular Parallepiped 

Box 

Right Angle Wedge 

Arbitrary Convex: Polyhedron 

Triangular Surfaced Polyhedron 

Ellipsoid of Revolution 

Sphere 

Right Circular Cylinder 

Right Elliptical Cylinder 

Truncated Right Angle Cone 

Truncated Elliptic Cone 

Torus 

fife 
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Table II. Index of the Geometry Aid Programs 

Number Name 

I 

1 SPHERE 

2 CIRCIR 

3 CIRCLE 

11 

12 

13 

14 

RCC 

s LINECIR 

6 TANCIR 

7 PLANEINT 

8 LINEPLAN 

9 LINELINE 

10 RFARB 

3PTARB 

NORMVEC 

PERPENV 

AMTRACIC 

Purpose 

Finds a sphere defined by 4 nonplanar 
points on the surface of the sphere. 

Finds the intersection points of 2 
circles (2 dimensions). 

Finds a circle defined by 3 noncollinear 
points on the circumference-of the circle 
(2 dimensions). 

Finds RCC defined by 3 noncollinear 
points on circumference of the base and 
a desired height. Can also be used in 
same manner as #3 but in 3 dimensions. 

Finds the intersection points of a line 
and circle (2 dimensions). 

Finds tangent points on a circle from a 
point outside the circle (2 dimensions). 

Finds the point of intersection of 3 
different planes. 

Finds the point of intersection of a line 
and plane. 

Finds intersection point of 2 lines 
(2 dimensions). 

Finds an ARB8 defined by (1) point on one 
face; (2) rotation and fallback angles 
of that face; (3) 2 coordinates of the 
remaining 3 points on that face, and (4) 
a desired thickness. 

Finds an ARB8 defined by (1) 3 noncollinear 
points on one face; (2) 2 coordinates of 
the remaining point on that face; (3) a 
desired thickness. 

Finds (1) vector of desired length in 
the direction of a given vector and (2) 
a vector of desired length perpendicular 
to the given vector (2 dimensions). 

Finds (1) a vector of desired length 
perpendicular to 2 given vectors and (2) 
the angle between the 2 given vectors. 

Adds tracks to domestic vehicles - listing 
the solids and a region table. 

fc.~ 
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Table II. Index of the Geometry Aid Programs (Continued} 

Number Name 

15 S0LIDR0T 

16 PLOTSOL 

17 DARBIN 

18 BOXIN 

19 RAWIN 

20 TRCIN 

21 RECIN 

22 TEC IN 

23 PARB 

Purpose 

Rotates selected COM-GEOM solids about 
any point in the XY, XZ, or YZ planes. 

Plots selected COM-GEOM solids at any 
desired aspect. Nc hidden line 
algorithm. 

Corrects a "bad" ARB and computes an 
inside one. 

Corrects a "bad" BOX and computes an 
inside one. 

Corrects a "bad" RAW and computes an 
inside one. 

Computes an inside TRC. 

Corrects a "bad" REC and computes an 
inside one. 

Corrects a "bad" TEC and computes an 
inside one. 

Computes the points of intersect of a 
set of planes taken 3 at a time. 

I 
I 
? 
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All of these programs have been coded to Interact with the user via 
the scope of the WANG 2200 system. Each input is asked for in a step-wise 
manner and all instructions are listed on the screen. The loading 
instructions for these programs are all the same. 

; 
To load any of these programs from cassette tape: 

(1) Place the tape in the machine and rewind 
(2) Key LOAD "Program Name" CR/LF 
(3) After program is loaded in machine, key RUN CR/LF. 

At this point instructions and the request for the first inputs will be 
displayed on the screen. For specific directions on the input required 
see the instruction section of the individual program. Wnen finished 
running any of the programs perform the following steps: 

(1) Key RESET 
(2) Key CLEAR CR/LF 
(3) Rewind the tape and remove it from the machine. 

Even though some of these programs operate on two-dimensional 
problems only, they are useful because many three-dimensional space 
problems can be reduced to the two-dimensional case. For example, most 
of the boxes (BOX) used in COM-GEOM descriptions employ vectors with only 
2 nonzero components and many right circular cylinders (RCC) have height 
vectors of 2 (and often only 1) nonzero components. 

K 
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III. DISCUSSION OF THE PROGRAMS 

1. Program Name: 
Description: 

SPHERE 
This program finds the sphere defined by any 
four noncoplanar points on the surface of the 
sphere. 

t i 
& 
V 
? 

Memory: 1467 bytes 
Restrictions :  None 
Instructions :  After loading the program, enter the following: 

(enter data separated by commas) 
(a) X,Y,Z coordinates of point 1 on the surface 

CR/LF 
(b) X,Y,Z coordinates of point 2 on the surface 

CR/LF 
(c) X,Y,Z coordinates of point ? >n the surface 

CR/LF 
(d) X,Y,Z coordinates of point 4 on the surface 

CR/LF 
(e) The results will be printed out 
(f) To run again key CONTINUE CR/LF and program 

returns to step (a). 
Sample Outputs: First sample run is case which is readily checked 

WRIT POINTS 
f'T A Y         Z 
1 5.0000 3.0000     o.oono 
? n.oxo 5.0000    o.nono 
•i o.nnoo 0.0000      5.0000 
*'r n.noon o.ood    -n.onon 

SPliEIIE xo J.00O0  YC«    0.0C00  70    O.O^on 
RADIIJS' JJ.OOOO 

tfe 10 
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INPUT POINTS 
PT 

1 
2 
3 
4 

SPHERE 

203.2300 
123.5402 

1.0000 
8.0000 

XO 
RADIUS 

Y 
65.2340 

321.2540 
2.0000 
6.0000 

3727.2686     YC« 
3947.7220 

-1025.3260 
321.0214 

3.0000 
1.0000 

-1289.6832     ZC« 270.7310 

*fc 
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2. Program Name: 
Description: 

CIRCIR 
This program finds the intersection points of 2 
circles (in 2 dimensions). This program is 
useful in checking for the overlapping of stored 
missiles or ammunition. 

Memory: 
Restrictions: 
Instructions: 

1502 bytes 
None 
After loading the program, enter the following: 
(enter data separated by comas) 
(a) The X,Y coordinates of the center and the 

radius of circle 1 CR/LF 
(b) The X,Y coordinates of the center and the 

radius of circle 2 CR/LF 
(c) Results will be printed out 
(d) To run again key CONTINUE CR/LF and program 

returns to step (a). 

Sample Outputs: First sample output is a case where circles are 
tangent. The second sample run is a case where 
one circle is inside the other. Note that the 
program gives a "no intersection" result. 

CIRCLE 1   X CENT» 0.0000  Y CENT- 0.0000  R- 5.0000 
CIRCLE 2 15.0000 o.onno 10.^000 
CIRCLES TANGENT AT X«   5.0000  Y- 0.0000 

12 

t 

0i 

i 
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CIRCLE 1   X CENT- 0.0000 Y CENT- 0.0000 R» 5.0000 

CIRCLE 2 0.0000 0.0000 10.0000 
NO INTERSECTION 

CIRCLE 1   X CENT- 12.3564  Y CENT» -36.6523 ,R« 59.2600 

CIRCLE 2 15.2360 39.2365 56.3210 
INTERSECTION POINTS X-  57.3018  Y- 1.0763 

-29.6190 5.1776 

13 



3. Program None: 
Description: 

CIRCLE 
This program finds the circle defined by 3 
noncollinear points on the circumference of the 
circle (in 2 dimensions). If the 3 dimensional 
case is required use program 4 (RCC). 

Memory: 
Restrictions: 
Instructions: 

(X, ,Y, ) 
(Xj.Y,) 

(X2(Ya) 

1093 bytes 
None 
After loading the program, enter the following: 
(enter data separated by commas) 
(a) The 2 coordinates of point 1 
(b) The 2 coordinates of point 2 

The 2 coordinates of point 3 
Results will be printed out 
To run another case, key CONTINUE 
and program returns to step (a). 

(c) 
(d) 
(e) 

CR/LF 
CR/LF 
CR/LF 

CR/LF 

Sample Outputs: 

INPUT POINTS 
X Y 

s.oooo o.oooo 
0.0000 5.0000 
0.0000 -5.0000 

XCENT» 0.0000     YCEfIT- 0.0000  RAD» 5.0000 

INPUT POINTS 
X Y 

125.3f.50     013.248.1 
-561.2357    6512.3570 
•92.2350     251.2470 

XCENT» -4207.7907  YCENT» 

14 
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4. Program Name: 
Description: 

RCC 
This program finds an RCC defined by: (1) 3 
noncollinear points on the circumference of the 
base; (2) length of height vector desired. 

(x^vz, 
Height 

Vtcfor 

(X2.Y2.Z2) 
(X3,Y„Z3) 

Instructions: 

Memory:      3646 bytes 
Restrictions: The user must beware of the direction of the 

height vector. The program will print out the 
two possible height vectors and the user must 
choose the one he desires. Note that this 
program can also be used to fit a circle (in 
three dimensions) through 3 noncollinear points. 
After loading the program, enter the following: 
(enter data separated by commas) 
(a) Key X,Y,Z coordinates of point 1 on the 

circumference CR/LF 
Key X,Y,Z coordinates of point 2 on the 
circumference CR/LF 
Key X,Y,Z coordinates of point 3 on the 
circumference CR/LF 
Key the length of height vector desired 
Results will be printed out 
Program returns to step (a). 

Sample Outputs: Note that if this program is used to fit a circle 
through 3 points, use the circle defined by the 
center and radius of the base of the RCC. 

IMPUT POI.'ITS: 

(b) 

(c) 

(d) 
(e) 
(f) 

CR/LF 

; 

POINT 1        X-       10.0000     Y» 
POIilT ?.       X"         0.0000     Y» 
P0I!!T **       X-     -10.0000     Y» 
LE'r.TI' OF ÜFI01IT vrcT0p« 

a. 0000   7.« 
10.0000      7. 
o.noor    :• 

r.o 

0.0000 
0.0000 
0.0000 

TIT PAPAJTHRS OF TIIF. RCC: 
cn:rrnn OF MSF.  XC»      O.OOOO YC 
I Tini.T VECTOR nx»      0.0000 nv. 

Oi:             0Ä-          U.OOOC 0Y« 
.UtJlt.f, OF PASE-       10.0000 

« 0.0000 zc» 
0.0000 07« 
0.0000 P?« 

0.0000 
-no.ofwo 

1  .    . - . 

IS 
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INPUT POINTS: 
POniT 1       X*     542.3265 
POi::T 2       X«     586.3241 
POINT 3       X"     821.0214 
LENGTH OP HEIfiHT VECTOR« 

Y- 
Y« 
Y= 

321.1250 
652.1247 

■652.3214 
100 

7- 
Z- 

8235.3250 
-7*.2541 
362.3214 

THE PARAMETERS OF THE RCC: 
CENTER OF BASE XC-  161.9633 YC« 
HEIGHT VECTOR DX«  98.2502 DY= 

OR    DX"  -98.2502 DY» 
RADIUS OF HASE» 4686.2540 

2608.4520 ZC* 
18.5322 07* 
-18.5822 D7- 

4162.0243 
1.2604 

-1.2604 

16 
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5. Program Name: 
Description: 

LINECIR 
This program finds the intersection points of a 
line and a circle (in 2 dimensions). The line 
is entered using the point slope method. 

Memory: 
Restrictions: 
Instructions: 

Sample Outputs: 

15S9 bytes 
None 
After the program is loaded, enter the following: 
(enter the data separated by commas) 
(a) X and Y coordinates, DELTA X, DELTA Y, 

for the line CR/LF 
(b) X,Y coordinates of center and radius of 

circle CR/LF 
(c) Results will then be printed out 
(d) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 

iii's. itinnr        > 
DEL :<■ 

CIPXLC INPUT     XC» 
rTE.ir.rcTion POINTS 
»   0.7071  Y- 
:>  -0.7071  Y» 

0.0000     Y«    0.0000 
l.onoo    on Y-      l.oono 

0.0000    Yf> 0.0100    R- 

0.7071 
■0.7071 

1.0000 

Llür INPl'T             X» j.ooon         Y»     n.ooon 
or.i X" o.n*no    nri Y»     n.ooon 

cirxLF. IIIPIIT    SO n.on)o  YO       l.oono  s» 
ifi IÜTERSFCTI0!' 

l.onro 

**k 

17 
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LINE INPUT X» 
DEL X« 

CIRCLE INPUT     XC« 
IflTERSECTIOfl PÜIflTS 
:•:■      o.oooo   Y» 
X« 0.0000     Y" 

0.0000 Y* 0.0000 
o.oooo    DEL Y=     n.oooo 
0.0000 YC-   0.0000 R« 

5.0000 
•5.0000 

s.ooon 

LIIIC: INPUT X- 5.0000 Y»       10.0000 
OEL X- 0.0000     DEL Y-       11.0000 

CIRCLE INPUT     XC-        0.0000   VC-        0.0000   R-        S.OOOn 
LI?T TANGENT TO CIRCLE AT     X-        C.OOm     Y- 0.0000 

LINE INPUT X-   1203.25G4 Y- -2301.H35S 
DEL X-   1207.2175     DEL Y- -3RM.2547 

CIRCLE INPUT     XC-     235.R540   YC-   -32C.1Ü50   R-   32K.2560 
INTERSECTION POINTS 
X-   1534.5473     Y» -32CG.2470 
X-   -545.2092     Y-   271H.83M 

18 
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6. Program Name: 
Description: 

TANCIR 
This program finds the tangent points on a circle 
from a point outside the circle. (2 dimensions) 

(X^Y,) 

Memory: 
Restrictions: 
Instructions: 

Sample Outputs: 

1153 bytes 
None 
After the program is loaded, enter the following: 
(enter data separated by commas) 
(a) X and Y coordinates of the point outside 

the circle CR/LF 
(b) X and Y coordinates of the center of the 

circle and the radius of the circle CR/LF 
(c) Results will be printed out 
(d) To run another case, key CONTINUE CR/LF 

and program returns to step (a). 

POIUT I.'IPin X=   0.0000 Y» 
CIRCLE INPUT XCF.I!T=   5.0000 
TA!!0r.!;T PTS 5.0000 

3.C20G 
Y« 
Y- 

0.0000 
YCUJT- 

0.0000 
3.4482 

2.0000 2.00no 

tik 

p)i::T I;:P:'T >     w.onoo  Y- 0.0000 
CIMXE riPiiT XCEIIT»        0.0000 YCEriT» 
TAlinti.T PTS X*         2.0000    Y- 9.7079 

X»         2.0000    Y» -9.7979 

19 
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POir.T IIIPtIT   X»       35.0C0O   Y= 0.0000 
CIRCLE INPUT   XCENT» 0.0000   YCEIIT- 0.0000   R=       35.000H 
POINT IS OIJ CIRCLE 

POINT INPUT    X= 0.0000    Y" 0.0000 
CIRCLE INPUT   XCENT= 0.0000   YCEIIT» 
POINT IS INSIDE CIRCLE 

0.0000   R* 5C.0000 

POINT INPUT   X»    1234.5G70   Y«   2345.(709 
CIRCLE INPUT   XCENT»       120.3G50   YCEIIT»   3125.0140   R« 
TANGENT PTS     X-     410.7042    Y»   33G4.0G44 

X«       -1.3377   Y»   27G2.7079 

302.3000 

POINT INPUT X»  102.3040 Y» -320.2509 
CIRCLE INPUT XCENT«   0.0000 YCENT»   0.0000 R- 
TANGENT PTS  X-   11.8G07 Y-   3.257G 

X«  -11.5950 Y«   -4.1019 

12.3000 

» 

m 
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7. Program Name: 
Description: 

PLANEINT 
This program finds the point of intersection of 
three different planes. Each plane can be 
entered using one of three methods: (1) 3 
noncollinear points; (2) one point on the plane 
and rotation (azimuth) and fallback (elevation) 
angles of that plane; or (3) coefficients of 
the equation of the plane - that is A,B,C,D 
of the equation AX + BY + CZ = D. 

Memory: 
Restrictions: 

Instructions: 

Sample Outputs: 

t 

f 

3632 bytes 
If the three planes intersect in a line the 
program will print out the message that the 
planes do not intersect. 
After the program is leaded, enter the following: 
(a) An indicator depicting the method of input 

for the first plane where: 
Indicator   Type of Plane Input 

1 3 noncollinear points 
2 Point; rotation, 

fallback angles 
3 Coefficients of the 

plane 
(b) Enter plane 1 by method chosen 
(c) Next, enter the other 2 planes using steps 

(a) and (b) above 
(d) Results will then be printed out 
(e) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 
The first sample run is a case easily checked. 
In the second sample run all three methods of 
entering planes was used. Plane 1 was entered 
by the 3 point method, plane 2 by the point 
and rotation fallback method, and plane 3 by 
coefficients of the plane. 

*fc 

21 

| 

*4I <9«*«*.-~ 0L £.2aSgrSt-aE«E»E\TiiA.. 



I 

:'i:-'"V;:;^::.»'..iv.:i 

INPUT FOR PLANE 1 
COEFFICIENTS  A»   1.00000 ft»   0.00000 C»   O.OdOno D=  90.00000 
INPUT FOR PLANE 2 
COEFFICIENTS  A=   0.00000 B-   1.00000 C»   0.00000 D=  90.00,100 
INPUT FOR PLANE 3 
COEFFICIENTS  A-   0.00000 B«   0.00000 C»   1.00000 D»  09.00000 
INTERSECTION POINT  X»  99.0000 Y-  99.0000 Z»  90.0000 

INPUT FOR PLANE 1 
X» 1203.3230 Y"  922.2570 Z«  320.0000 ROT« 

1063.2365    930.2451     325.2360 
1145.2360    707.0169    390.23f>0 

COEFFICIENTS  A- 0.04190 B« 0.472G3 C» 0.00025 D« 
INPUT FOR PLANE 2 

X- 1025.3G90 Y=  012.3697 Z»  546.2387 ROT« 42.000 F B« 
COEFFICIENTS  A- 0.G9G71 B- 0.G2732 C» 0.34791 0» KM.0592 
INPUT FOR PLANE 3 
COEFFICIENTS  A«  12.36900 R»  -3.26540 C-  210.36910 D-  56.23409 
INTERSECTION POINT  X»  597.5406 Y» 1596.0651 Z«  -10.193$ 

R4.933 F Ü» 61.673 

770.5159 

20.V.0 
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8. Program Name: 
Description: 

LINEPLAN 
This program finds the intersection point of a 
line and a plane. The line is entered using 
the point-slope method. The plane is entered 
one of three ways: (1) 3 noncollinear points; 
(2) point in the plane plus rotation (azimuth) 
angle and fallback (elevation) angle of the 
plane; or (3) coefficients A,B,C,D of the 
equation of the plane AX + BY + CZ = D. 

(X.Y.Z) 

■> 

fe 

r    « 

Memory: 
Restrictions: 
Instructions: 

Sample Outputs: 

3360 bytes 
None 
After the program is loaded, enter the following: 
(enter data separated by commas) 
(a) X,Y,Z coordinates of a point on the line 

CR/LF 
(b) DELTA X, DELTA Y, DELTA Z of the line CR/LF 
(c) Indicator for type of plane input desired, 

where: 
Indicator   Type of Plane Input 

1 3 noncollinear points 
2 Point, rotation angle, 

fallback angle 
3 Coefficients of the 

plane equation 
(d) Enter plane according to the method chosen 
(e) Results will be printed out 
(f) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 
The first three sample outputs are the same 
case but the plane has been entered using the 
three different methods. 

23 
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INPUT FOR PLANE 
COEFFICIENTS  A- 1.00000 B« 0.00000 C« o.ooooo D« lon.ooooo 

LINE INPUT 
X=   0.0000 Y=   0.0000 Z«   0.0000 
OEL X»   2.0000 DEL Y*   2.0000 DEL 7.« 

INTERSECTION POINT 

2.0000 

x- 100.0000 Y» loo.oooo z» loo.ooon 

IKPUT FOR PLA;:C 
X=     lOO.Omo   Y= 2.0000   Z» 3.0000   ROT«     0.000   F B-     0.000 

COEFFICIENTS     A« 1.00000    B« 0.00000    C= 0.00000    0=      100.0000 

LIME INPUT 
x=   0.0000 Y=   0.0000 z«   0.0000 
OEL X=   2.0000 DEL Y-   2.0000 DEL Z-   2.0000 

INTERSECTION POINT X«  100.0000 Y=  100.0000 7-      100.0000 

INPUT FOR PLANE 
X=  100.0000 Y«   2.0000 Z= 3.0000 ROT«  0.000 F !> 

1Ü0.0000      5.0000 G.0000 
100.0000      C.0000 9.0000 

COEFFICIENTS   A« 1.00000  B« 0.00000 C« 0.00000  0=    100.0000 

LI:;E INPUT 

X» 1.0000   Y« 0.0000    Z= 0.0000 
PEL » 2.0000   DEL Y» 2.0000 DEL Z« 2.0000 

0.000 

INTERSECTION POINT 100.0C00   Y«     100.0000   Z»     100.0000 

INPUT FON PLANE 
X«       23.5GOO   Y«     370.2360   Z«   -f57.2350   ROT» 331.100   F R« -2?.200 

120.32'-5 -23.1500 -£5.2400 
1)2.1547 -325G.2140 3201.2450 

COEFFICIENTS     A» 0.79200   B--0.43724   C«-0.42593   D«     133.22*0 

LINE INPUT 
•>      125.CS.OO   Y=     25C.3240   Z«   -235.C50O 
OF.L X» -2354.0121    !>EL Y=    3500.2345   DEL 7.«       5C.2340 

INTERSECTION POINT X»      150.5755   Y»     200.2M0   7«   -2ir..0or.r, 
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9. Program Name: 
Description: 

LINELINE 
This program finds the point of intersection 
of two lines (in 2 dimensions). The lines are 
entered using the point-slope method. 

Memory: 
Restrictions: 
Instructions: 

Sample Outputs: 

1108 bytes 
None 
After the program is loaded, enter the 
following: 
(enter the data separated by commas) 
(a) X and Y coordinates of a point on the 

line, DELTA X, DELTA Y for line 1 CR/LF 
(b) X and Y coordinates of a point on the 

line, DELTA X, DELTA Y for line 2 CR/LF 
(c) Results will be printed out 
(d) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 

LINE      X 
1 0.0000 
2 2.0000 

INTERSECTION POINT 

Y 
0.0000 
0.0000 

X» 2.0000 

DFL X 
l.nono 
o.oooo 
Y- 

DFL Y 
l.ooon 

n.ooon 
r.oono 

LIME 
1 
o 

X 
0.0000 
2.0000 

LINES DO NOT INTERS XT 

Y 
0.0000 
0.0000 

DFL X 
1.0000 
l.yoo 

DEL Y 
1.0000 
1.0000 

LINE :< 
1 120.3692 
? 104.2350 

INTERSECTION POINT 

Y 
-23.569a 
364.2500 

DFL X 
1235.6*70 
-23.5f.97 

DEL Y 
-121.2014 
]t'?.2cno 

X»      11Ö.4C71    Y*      -21.0010 

f 

lb 
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10. Program Name: 
Description: 

Memory: 
Restrictions: 

Instructions: 

RFARB 
This program finds an ARB8 with face 1234 parallel 
to face 5678 and a normal distance of any desired 
length (T) apart (see figure below). Face 1234 
is defined by the following: 
(1) one point on the face 
(2) two coordinates of the remaining three 

points on that face 
(3) rotation (azimuth) angle for that face 
(4) fallback (elevation) angle for that face 

MX.Y.Z) 
2006 bytes 
Note that ARB6s can also be done by making 
point 4 equal to point 1. The user must 
beware that face 5678 is on the desired side 
of face 1234. If not, run the program again 
using a negative thickness T (see sample 
outputs 1 and 2). 
After the program has been loaded, enter the 
following: 
(enter data separated by commas) 
(a) The X,Y,Z coordinates of one point on face 

1234 and the rotation and fallback angles 
of face 1234 CR/LF 

(b) Two coordinates of the remaining 3 points 
will then be entered in the following 
manner: 
For each point, you will be asked to 
enter indicators and 2 known coordinates. 
If the X and Y coordinates are known then 
enter 0,0,1,X coordinate, Y coordinate. 
Follow the same scheme for other coordinates. 
So enter the remaining 3 points as 

1,0,0,Y coordinate, Z coordinate CR/LF 
or 0,1,0,X coordinate, Z coordinate CR/LF 
or 0,0,1,X coordinate, Y coordinate CR/LF 
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(c) 

(d) 
(e) 

The distance between face 1234 and face 
5678 (this variable is called thickness) 
CR/LF 
Results will be printed out 
To run another case, key CONTINUE CR/LF 
and program will return to step (a). 
At this point it is usually advisable 
to run another case with a thickness 
which is the negative of the previous 
case's thickness. 

Sample Outputs: 

PT X                     Y 7 i. 

1 1063.0000         922.2570 320.0000 
2 1024.6265        «59.0320 514.5340 
3 109O.4G40        707.1626 512.2050 
'1 114G.4420        707.1570 393.0010 
f> 10G7.966G        926.7280 322.4324 
6 1029.5930         863.5038 517.0164 
7 100f,.4305         791.6345 514.7174 
8 1151.4035        791.6288 400.4334 

FACE A                li                C 0 ROT F B 
lip«; 0.69832     0.62877     0.34202     1431.66287 42.00 20.00 
5ü7o 1.59832     0.62877     0.34202     1438.77487 42.00 20.00 
THICKIirSS»            7.112 

PT X                     Y z   . 
1 1UC3.0000         922.2570 320.0000 

1024.62G5        859.0320 514.5340 
3 1090.4640         787.1626 512.2850 
4 1146.4420         787.1570 393.0010 
:> 1058.0334         917.7851 317.5675 
6 1019.6f.no         854.5601 512.1515 
7 1085.4974         782.6908 509.3525 

1141.4754         7C2.6051 395.5685 
FACF. A                R                C I) ROT F D 
1234 0.f.;iw32     J.S2877     0.34?f >2     1431.66287 42.00 20.00 
567ii 0.69832     0.62877     0.342f )2     1424.550r7 42.08 20.-T 
TIIICKMrSS-           -7.11? 

PT X                     Y Z 
1 123.2650          23.1200 55.0000 
f. m.2r,r.:>    -G523.1208 55.0000 
3 56.2r»8       -623.2158 55.0000 
4 r,,2.r.G90       -458.2147 55.0000 
rj 123.2650           23.1200 75.0000 
i. (..)l.A.Kill          -.i.»/.4» l«.'i ■ 75.0*09 
7 56.2r.58       -623.2158 75.0W 
• i :»r.^.*.90        -«58.^147 75.8100 

r.cr f. n T'T F :•• 
\?.v ■I.OOOftiJ      U.0O003      l.tt.TOO         55.^8'tn 0.01 ri,^ 
:«7; •i.'vnm    j.nrono    i.">)o; »o      75.0^9 .o.-i • 
7; !C\ •:Lr>r«          ?) 

27 



11. Program Name: 
Description: 

" 
r 

3PTARB 
This program finds an ARB8 with the face 1234 
parallel to the face S678 and a normal distance 
of any desired length (T) apart (see figure 
below). Face 1234 is defined by the following: 
(1) 3 noncollinear points and 
(2) 2 coordinates of the remaining point 

This program is useful in finding armor 
plates of any desired thickness. 

1 (X,Y,Z) 

t 

Memory: 
Restrictions: 

Instructions: 

(b) 
(c) 
(d) 

2666 bytes 
ARB6s can be done by making the 4th point 
equal to point 1. The user must beware that 
5678 is on the correct side of face 1234. If 
not, rerun the program using a negative T. 
After the program has been loaded, enter the 
following: 
(enter the data separated by commas) 
(a) The X,Y,Z coordinates of point 1 CR/LF 

The X,Y,Z coordinates of point 2 CR/LF 
The X,Y,Z coordinates of point 3 CR/LF 
The remaining point of face 1234 in the 
same manner as the RFARB program, that 
is: 

1,0,0,Y coordinate, Z coordinate CR/LF 
or 0,1,0,X coordinate, Z coordinate CR/LF 
or 0,0,1,X coordinate, Y coordinate CR/LF 

(e) The thickness desired (i.e. the distance 
between face 1234 and face 5678) 

(f) Results will be printed out 
(g) To run another case, key CONTINUE CR/LF 

and the program will return to step (a). 
At this point, it is advisable to run the 
same problem only with the thickness 
negative to the thickness of the previous 
run. 

«ft 
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Sample Outputs: 

*   >, 
* 

PT V 
A V 7 

1 1063.0000 922.2570 320.OQ0O 
«. 1024.62:1, 259.0320 51A.5040 

1000.4040 707.1626 512.2050 
4 1145.4420 707.1570 390.O010 
5 10G7.9GG5 926.7230 322.4324 
G 1029.5930 053.5030 517.01G4 
7 1095.4305 791.0344 514.7174 
O 1151.4005 791.G2P0 400.4234 

FACF. A n           c n HOT FO 
1234 11.09032 0.52077     0.34202     1431.f 6201 42.00 20.00 
5070 0.G9332 0.62077     0.34202     1430.77401 42.00 20.On 
TIIICKtlCSS- 7.112 

PT X Y 7. 
1 99.0000 123.0000 456.0000 
2 99.0000 450.0000 734.0000 
3 09.0000 569.0000 912.0000 
4 99.0000 5G32.0000 0952.0000 
'j 109.0000 123.0000 456.0000 
r, 109.0000 450.0000 704.0000 
7 109.0000 569.0000 912.0000 
n 109.0000 5G32.0000 0952.0000 

FACE A B                C D ROT FO 
1234 1.00000 0.00000     0.00000         99.00000 0.00 0.00 
5673 1.00000 0.00000     0.00000       109.00000 0.00 0.00 
THICK irss- 10 

PT X Y i. 

1 23.0000 54.0000 100.0000 
i. 154.0000 237.0000 100.0000 
3 5G4.0O0O 270.0000 100.0000 
4 1254.0000 6507,0000 100.0000 
i> 23.0000 G4.0000 110.0000 
(i 154.0000 237.0000 110.0000 
7 5G4.0OO0 270.0000 110.0000 
II 1254.0000 6507.0000 110.0000 

FACE A R                C n ROT FB 
1234 o.oooon o.ooooo  -l.ooooo    -loo.^oono WWw W Ww •90 og 
5673 0.00000 0.00000   -1.00000     -110.00000 wlwwwww -9o!o0 
*** !!0TE   SLICE FC IS -00 ROT IS HOT UNIQUE*** 
THICK :csr>= 10 

I 

i 't 
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12. Program Name: 
Description: 

NORMVEC 
This program finds (1) a vector of an/ desired 
length in the same direction as a given vector, 
and (2) a vector of any desired length 
perpendicular to the given vector (2 dimensions). 
For a 3 dimensional case, use program 13, PERPENV. 

v2 

vt[vvy] 

Memory: 
Restrictions: 

Instructions: 

Sample Outputs: 

802 bytes 
User must beware the direction of the perpendi- 
cular vector. If the one printed out is not 
the one desired, use its "negative" or run the 
problem again with negative length (see sample 
outputs 3 and 4). 
After the program is loaded, enter the following: 
(enter the data separated by commas) 
(a) X and Y components of the given vector, 

length of vector in direction of given 
vector, length of perpendicular vector CR/LF 

(b) Results will be printed out 
(c) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 

INPUT VECTOR: 
LENGTH-  100.000 DEL X»   0.000 DEL Y-  100.000 
VECTOR III DIRECTION OF INPUT VECTOR: 
LENGTH«  10.000 DEL X«   0.000 DEL Y-   10.000 
VECTOR PERPENDICULAR TO INPUT VECTOR: 
LENGTH«   25.000 DEL X»  -25.000 DEL Y-   0.000 

1 ► INPUT VECTOR: 
LENGTH-  141.<',21 DEL X«  100.000 DEL Y-  100.000 
VECTOR IN DIRECTION OF INPUT VECTOR: 
LENGTH-   10.000 DEL X-   7.071 DEL Y»   7.071 
VECTOR PERPENDICULAR TO INPUT VECTOR: 
LENGTH-  25.000 DEL X-  -17.G77 DEL Y»   17.677 

«it 
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1 

INPUT VECTOR: 
LENGTH"     P61.178   DEL X»     123.456   DEL Y-   -n30.1f>7 
VECTOR III DIRECTION OF INPUT VECTOR: 
LENGTH-       12.350   DEL X«        5.837   DEL Y«     -10.083 
VECTOR PERPENDICULAR TO INPUT VECTOR: 
LENGTH»       3G.200   DEL X»       31.900   DEL Y«       17.111 

INPUT VECTOR: 
LENGTH-     261.178   DEL X-     123.456   DEL Y-   -230.157 
VECTOR IN DIRECTION OF INPUT VECTOR: 
LENGTH»       12.350   DEL X« 5.837   DEL Y=     -10.083 
VECTOR PERPENDICUUR TO INPUT VECTOR: 
LENGTH-     -3C.200   DEL X-     -31.900   DEL Y-     -17.111 

I . 
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13. Program Name: 
Description: 

PERPENV 
This program finds (1) a vector of any desired 
length perpendicular to two given vectors and 
(2) the angle between the two given vectors. 

WJ.V 

W1U 

L = IW| 

Memory: 
Restrictions: 

Instructions: 

Sample Outputs: 

1373 bytes 
User must beware of the direction of the 
perpendicular vector. The program prints out 
both of the perpendicular vectors and the user 
must choose the one desired. 
After the program is loaded, enter the following: 
(enter the data separated by commas) 
(a) The X,Y and Z components of vector 1 

CR/LF 
The X,Y and Z components of vector 2 
CR/LF 
The desired length of the perpendicular 
vector CR/LF 
Results will be printed out 
Program returns to step (a) 

(b) 

(c) 

(d) 
(e) 

liJ.vtcT&oo 
DEL x-      o.nooo 

»EL Y- 
DEL Y« 

O.OOT) 
in.noon 

DEI. 7« 
PEL 

o.oooo 
o.nnno 

LENGTHS VECTOR 1«     15.0000     VECTOR >     ln.OOOO 
AIICLE nCTHEEI! KIPUT VECTORS-   90.000 0E0REES 

VECTOR PERPENDICULAR TO INPUT VECTORS: 
OX«   0.0000  DY-   0.OO00  07-  25.0000 

OR ox«  o.ooon 0Y-  o.onoo 07« -rc.oono 

i 

illPUT VECTORS: 
i)EL X« 156.2340 OEL Y« -(".2.31*7 DEL 7» -91.2400 
DEL X« -01.2357 DEL Y« -35.32K DEL 7« .T2.35A0 
LE^.TIIS VECTOR 1«   191.3554     VECTOR 2«   .7T,.1497 
«Wtf r.ET!,EE:i IiiPUT VECTORS- 121.219 DEGREES 

vrcTo.} pr:iPEiiDicuLA.r{ TC innrr VECTORS: 
I»     -G0.2405     DY-   -137.0390     07«       -9.55H1 

OP.    OX«       G0.24OG     DY«     137.0399     07- 9.55P.1 
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14. Program Name: 
Description: 

AMTRACK 
This program adds tracks to domestic vehicles, 
or any vehicle with "live" tracks. The two 
figures below are drawings of the track the 
program produces. Included in the output are 
the solid table and the region combination 
table. 

Memory: 
Restrictions: 

Instructions: 

11 

*. 

1 

}*ä 

't       ■-. 

7497 bytes 
The following assumptions are made: 
(1) The Z-coordinates of all the road wheels 

are equal 
(2) The "idler" wheel is to the front of the 

first road wheel 
(3) The "drive" wheel is to the rear of the 

last road wheel 
(4) The radii of the road wheels are equal 
After the program is loaded, enter the 
following: 
(enter the data separated by commas) 
(a) The X,Z coordinates of the first road 

wheel CR/LF 
(b) The X,Z coordinates of the last road 

wheel CR/LF 
(c) The radius of the road wheels CR/LF 
(d) The X,Z coordinates of the "idler" 

wheel CR/LF 

33 

1 

i irnr-' rn -nr—-"■«rr • mms!> 



....;L,. ...„.-.,»- ^ „.„..,..,.,....iV ■■ ™w-'^7":' -■■;' ■■-■■ ■."•■■?:..■■;.■ '■->^V••■;'■STW^'■■•':," '-—v.^-:■-=-■■,^.,;r?rj;*V'^- ;;,.,:r,S...!,^-..,--,.  :^T,;.^? 

Sample Output: 

(e) The radius of the "idler" wheel CR/LF 
(f) The X,Z coordinates of the "drive" wheel 

CR/LF 
(g) The radius of the "drive" wheel CR/LF 
(h) The Y min and Y max of the tracks CR/LF 
(i) The thickness wanted for the tracks CR/LF 
(j) Results will be printed out 
(k) Program returns to step (a). 
The following input data were used to produce 
this sample output (according to the order 
of input required in the instructions above:) 
(1) 1500,100 

[» ' 

(2)    -1600,100 
(3)    80 • 

(4)    2000,500 
(5)    60 
(6)    -2200,600 
(7)    75 
(8)    0,100 
(9)    20 

1 BOX 1539.3963 0.0000 0,0000 512.6554 o.ooon 439.2405 FRHT SLOPE 
-13.0129 0.0000 15.1076 0.0000 100,0000 0.0000 

2 BOX -1639.3303 0.0000 0.0000 -f.22.1040 o.oooo 527.54-3 REAR SLOPE 
12.9352 0.0000 15.2530 0.0000 100.0000 0.0000 

3 RPP -1639.3303 1539.3963 0.0000 100.0000 0.0000 20.0000 TRACK BOT 
4 ARBfl 2247.2457 110.0000 630.0000 2247.2457 110.0000 211.1351 IDLER 0(1! 

2000.0000 110.0000 500.0000 2000,0000 110,0000 630.0000 , 
2247.2457 -10.0000 630.0000 2247.2457 -lo.oooo 211.4353 
2000.0000 -10.0000 500.0000 2000.0000 -10.0000 631.0000 

S ARBfl -2455.4711 110.0000 745.0000 -2455.4711 110.0000 290.7ir? DRIVE DUI 
•2200.0000 110.0000 600.0000 •2200.0000 110.0000 745.0000 
-2455.4711 -10.0000 745.0000 •2455.4711 •10.0000 SW.736T 
•2200.0000 -10.0000 600.0000 •2200.0000 •lo.oooo 745.0000 

6 RCC 2000.0000 
00.0000 

0.0000 500.0000 0.0000 100,0000 0.0000 TRCK IDLE« 

7 RCC •2200.0000 
95.0000 

0.0000 600,0000 0.0000 100.0000 0.0000 TRCK DRIVE 

«BOX 2003.9962 100.0000 559.7262 -4219.9925 0,0000 115.5*74 TRACK TOP 
0.5474 0.0000 19.9925 0.0000 »100,0000 0.0000 

9 RCC 2000.0000 
60.0000 

0.0000 500.0000 0,0000 100.0000 o.mo IDLER BUI 

10 RCC •2200.0000 
75.0000 

0.0000 600.0000 0.0000 100.0000 o.oooo DRIVE DM 

REGION TABLE 
1 1       -4 0 FRMT SLOPE 
2 2      -5 0 REAR SLOPE 
3 3      -1 -2 TRACK BOT 
4 6        4 •9 TRCK IDLER 
5 7        5     - 10 TICK DRIVE . 
G n    -4 -r, TRACK TOP 
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15. Progran Name: 
Description: 

SOLIDROT 
This program rotates the COM-GEOM solids (except 
ARS) about any point in the XY, XZ, or YZ planes. 
Positive rotation is from positive axis to 
positive axis - that is, positive rotation in 
the XZ plane is from the positive X axis towards 
the positive Z axis. User must beware of the 
direction of the rotation. 

eqs. , 

Memory: 
Restrictions: 

Instructions: 

7539 bytes 
The COM-GEOM solid ARS (triangular surfaced 
polyhedron) cannot be rotated by this program. 
The large amount of input required was the 
reason the ARS was not included. If needed 
however, it would not be that difficult to 
add. 
All rectangular parallelpipeds (RPP) are 
changed to boxes (BOX) whether or not the 
rotation is such that they remain RPPs. 
After the program is loaded, enter the 
following: 
(a) Plane of rotation where 

CR/LF 

1 - XY plane 
2 ■ XZ plane 
3 ■ YZ plane 

(b) Angle of rotation (in degrees) CR/LF 
(c) X,Y,Z coordinates of point about which 

you wish to rotate the solid CR/LF 
(d) Next input the solid type you wish to 

rotate, following the instructions on 
the scope. 

(e) Results will then be printed out 
(f) To run another case, key CONTINUE CR/LF 

and program will return to step (a). 
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Sample Outputs: The first four sample runs indicate the direction 
of positive rotation for the three planes of 
rotation available. 

ANGLE OF ROTATION» 90.0000 DEG It! THE XY PLANE 
PT AROUND WHICH SOLID HAS ROTATED   X« 0.0000 Y»       0.0000 Z»       0.OX0 
INPUT SOLID 
SPH           10.0'»00         0.0000         0.0000 1.0000 
ROTATED SOLID 
SPH            0.0000       10.0000        0.0000 1.0000 

ANGLE OF ROTATION»   00.0000 DEG IN THE XZ   PLANE 
PT AROUND HUM SOLID WAS ROTATED   X» 0.0000 Y«       0.0000 Z«       0.0000 
INPUT SOLID 
SPH    10.0000   0.0000   0.0000 1.0000 
ROTATED SOLID 
SPH     0.0000   0.0000  10.0000 1.0000 

ANGLE OF ROTATION» 90.0000 DEG IN THE YZ PLANE 
PT AROUND WHICH SOLID WAS ROTATED X» 0.0000 Y«  0.0000 Z«  0.0000 
INPUT SOLID 
SPH            0.0000       10.0000         0.0000 1.0000 
ROTATED SOLID 
SPH            0.0000         0.0000       10.0000 1.0000 

ANGLE OF ROTATION»   00.0000 DEG IN THE YZ   PLANE 
PT AROUND WHICH SOLID \l\S ROTATED   X« 0.0000 Y»       0.0000 Z»       0.0000 
I.IPIIT SOLID 
SPH            0.0000         0.0000       10.0000 1.0000 
ROTATED SOLID 
5H!             'l.OOOO     -10.0000         0.0000 1.0000 

ANGLE OF ROTATION»   31.2500 DEG IN THE YZ   PLANE 
PT AROUND WHICH SOLID WAS ROTATED   X» 25.0000 Y*     3fi.?140 Z» lttf.tt™ 
I;:PUT SOLID 
RPP         -5G.2350       25.3247   -907.2354 -350.2140   2305.0000   3214.230" 
ROTATED SOLID 
DOX         -5(1,2350 -1424.3002   1670.2041 R1.SOW        0.<W        O.W) 

o.oooo   5<v..r>r>7i    330.4595 o.nnn*  -/■/•o.nnzo   znf.oirr 

k: 36 I 
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16. Progran Name: 
Description: 

Memory: 
Restrictions: 

Instructions: 

r   ►, 

PLOTSOL 
This program produces scaled plots of selected 
COM-GEOM solids. The following solids can be 
plotted by this program: RPP, BOX, RAN, 
ARB8, ARB7, ARB6, ARBS, ARB4, RCC, TRC and 
SPH. Features of this program are as follows: 
(1) Ability to replot the same solids at a 

different aspect (view). 
(2) Ability to add solids as long as the 

limits on the maximum storage requirements 
are not violated (see restrictions below). 

(5) As each solid is entered, the user 
acknowledges that the input is correct 
before entering the next solid. This 
feature helps eliminate input errors. 

(4) The scale and azimuth and elevation 
angle are printed out on each view plotted. 

(5) The program gives the user the opportunity 
to adjust the lengths of the axes so they 
will be equal. If the axes' lengths 
are equal then the scale printed out would 
be correct and circles will look like 
circles. 

32053 bytes 
The following are the limitations and restrictions 
of this program: 
(1) The sum of the number of TRCs and RCCs 

to be plotted must not be greater than 
S. 

(2) The maximum number of SPHs that can be 
plotted is 5. 

(3) The storage requirements for the RPP, BOX 
ARB8 U  8; for the RAN and ARB6 is 6; 
for the ARBS is 5; and for the ARB4 is 4. 
Using these storage numbers, the sum of 
all storage requirements for RPPs, BOXs, 
ARBs and RAWs must not exceed 120. For 
example, the maximum number of ARB4s that 
can be plotted is 30. 

(4) This program contains no hidden line 
routine. 

(5) This program takes about 55 seconds to 
process a TRC and about 35 seconds for 
a RCC. 

After the program is loaded, perform the 
following steps, following the instructions 
on the screen: 
(a) Ready the plotter 
(b) Enter the number of solids to plot CR/LF 
(c) Enter the azimuth and elevation angle for 

this view CR/LF 
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(d) Enter the solid type using the code 
displayed on the screen (1 = RPP, 2 = BOX, 
etc.) CR/LF 

(e) Enter the parameters for the solid as they 
are asked for 

(f) When finished entering the solid parameters, 
enter 1 if data is correct, 0 if not. 
If data is correct program processes the 
data. If data is incorrect program returns 
to step (e). 

(g) Enter the remaining solids using the 
scheme above (steps (d), (e), and (f)). 

(h) When solids are all entered, the program 
asks if the axes lengths are adjusted. 
The first time through the program, the 
user should indicate NO (by entering 
zero) and two perpendicular lines will 
be drawn by the plotter. If these lines 
are of equal length then the axes are 
of equal length. If these lines are not 
equal, then adjust them using the scale 
adjust controls on the plotter. The 
program will again ask if axes lengths 
are adjusted and the user continues to 
say NO and adjust until they are equal. 

(i) When axes are adjusted the user should 
change paper on the plotter and key 
CONTINUE CR/LF to plot. 

(j) Once the solids are plotted, indicate 
if another view of the same solids is 
desired, if yes program returns to step 
(i). 

(k) If another view is not desired, the user 
must next indicate if he wishes to add 
more solids'. If yes, indicate the number 
to add and the program returns to step 
(d). If not, the program returns to 
step (a). 

Sample Outputs: Figure 1 shows individual plots of the 11 
COM-GEOM solids which this program plots. 
These plots are intended to familiarize the 
user with the way these solids look when plotted. 
Figure 2 is a sample plot of S solids at 90* 

| "? azimuth and 0* elevation. Figure 3 is a plot 
of the same solids at a different aspect (125* 
azimuth and 18* elevation). 

■I 
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RAN 
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ARB7 ARB6 

Figure 1. Staple Plots of the Available COM-GEOM Solids 
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Copy areilablo to DEC r->?■:■ i"ii 
fully legible rcproju:;ioa 

ARB5 

\ 

RCC 

\ 

ARB4 

1 '">. 
• 

_>»■ 

/^ 

\ 
t 

X' / / 
.»'' X* 

V*-"' / 

V 
\ / 

/ 
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V 

\ • 

\ 
V / 

X 

TRC 

* ' 

-*^ 

»  « 

SPH 

Figure 1. Sample Plots of the Available COM-GEOM Solids (Continued) 
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17. Program Name: 
Description: 

Memory: 
Restrictions: 

Instructions: 

Sample Outputs: 

DARBIN 
This program corrects an Arbitrary Convex 
Polyhedron (ARB) which has a fourth vertice 
not in a plane defined by the other three 
vertices and computes an inside ARB given 
a thickness for each face. 
3432 bytes 
When solving for the error denoted by the 
message "POUR POINTS NOT CO-PLANAR IN FACE 
1234", the program will change the X,Y and 
Z of point 4 to correct the ARB. To change 
the X,Y and Z of point 1, enter the face 
ordinal numbers 2341 instead of 1234. 
After the program is loaded, enter the 
following: 
(a) The number of vertices CR/LF 
(b) The number of faces  CR/LF 
(c) The X,Y, and Z coordinates of each 

vertice CR/LF 
(d) A four digit ordinal number for each 

face CR/LF. (F..ce 512 would be 
entered as 5120) Figure 4 contains 
face ordinal numbers which may be used. 

(e) The option indicator 
Indicator       Option 

1        compute inside ARB 
0        return to step (a) 

CR/LF 
(f) Thickness for each face CR/LF 
(g) The program returns to step (a). 

I'IP'.'T 
't.W) O.'W;. 0.0000 O.OOOP • r».oono o.ooo^ 
:*i..'ion:i ' 5. won ;).0000 5.0000 0.0000 0,/wy. 
j.ooon o.oooo 5.0000 0.0000 5.0000 n.noAA 
•l.oono 5.0000 5.0000 5.0000 o.oooo 5.noon 

12.V, 5C7U ?.vc inor. iacr. 4370 
TilICKTiESS ARE 

...loor, O.OTOO 0.3000 -0.4000 0.5000 u.moo 
ifisinr AM 

;..-,';f!0 -0. 4(100 0.1000 0.5000 /1.700O 0.1nor 
'. •!">'>•• Ä.7000 ■l.liino 4.4000 -O.OOOO 0.1000 

-0.4000 4.norm 0.5000 4.7000 4.0000 
■'.. ■•■)(),) 4.71100 oooo 4. W00 -i./'fpn /■..r^o 

f ■ 

f 
ife 
* ■-. 
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INPUT 

194 
i» « 

1.0000 0.0000 j.0000 0.0000 5.0000 0.0000 
5.01)00 5.noon 0.0000 3.0000 '•.0000 0 rooo 
0.0000 0.0000 5.0000 0.0000 5.0000 r»!oooo 
5.0000 5.0000 5.0000 n.oooo o.nooo 5,0000 

1234 5C7U :' 370 1/105 i?r,r, 4.370 
FOUR ponrrs MOT CO-PLAMR Ifl _FACF. 1 ?. G r>  nn= -0.-I005 
sou T ion 

1.0000 0.0000 0.0000 o.oooo f».W' O.nooo 
D.onnn n.oooo 0.0000 5.0000 0,0000    - 0  0000 
1.0000 0.0000 5.^000 ".0000 n'oaon n.nooo 
5.0000 f.. 0000 5.0000 5.0000 O.OO^O 5.0000 

I'IPIIT 
1.0000 0.0000 0.0000 0.0000 G.oooo o.oooo 
;;.000'' 5.0000 0.0000 5.0000 0.00™ .1.0000 
)."WMI o.oono :;.oooo 0.0000 r, nn,rr\ n.T»oft 

:..ooo.) r>.oooo 5.0000 5.0000 oioooo r(#:WVn 

r.v;i 5G73 2376 4501 nr>m 4070 
FOUR POINTS HOT CO-PLAflAR III FACF. ?. C 5 1    Of!« O.™00 
SOLUTION 

0.0000 0.0000 0.0000 0.0000 5.0M0-I n.oooo 
5.0000 5.0000 0.0000 5.00^0 0.0000 0.0000 
0.0000 o.nooo 5.0000 0.0000 5.0000 5.0000 
['».0000 5.0000 5.0000 5.0000 0.0000 5.0000 
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FACE ORDINAL NUMBERS WHICH CAN BE ENTERED 

NO. OF 
VERTICES 

NO. OF 
FACES h h h T4 T* T* 

6 1234 5678 1584 2376 1265 4378 

6 1734 S670 1450 2376 1265 4375 

5 1234 2363 1564 5120 6340 

S 1234 5120 5230 5340 5410 

4 1230 4120 4230 4310 

I 

» t 

Figure 4. An Arbitrary Convex Polyhedron (AR3) 
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18. Program Name: 
Description: 

BOXIN 
This program corrects a Rectangular Parallelpiped 
in any orientation (BOX) whose vectors are not 
normal and computes an inside BOX given a 
thickness for each face. 

Memory: 
Restrictions: 

Instructions: 

2717 bytes 
A corrected non-normal vector maintains its 
original length. 
After the program is loaded, enter the following: 
(a) The X,Y and Z coordinates of the vertice 

CR/LF 
(b) The X,Y and Z components of the length (L) 

vector CR/LF 
(c) The X,Y and Z components of the width (W) 

vector CR/LF 
(d) The X,Y and Z components of the height (H) 

vector CR/LF 
(e) The option indicator 

Indicator      Option 

1       compute inside BOX 
0       return to step (a) CR/LF 

(f) The thicknesses for each face. CR/LF 
(g) The program returns to step (a). 

Sample Outputs: 

I;:P"T 
vow     u.oiyi ).nnon lo.onoM n.oonn ().°0(^ 
o.'i'./oo    m.onon ).nono n.nno" i.ono.) wron 

7liiri:'!FS5 AIT 
J.10;.r;      -0.7W0 o.ioon -n.4r/ ■■■; o.r»nnn -o.cAort 

irr.PE [ox 
i.i "JII.    -j.r'ooo j.iono ^ ..:iono o.noon ;i#r.oon 
;vo.)o     !'.7ooo :).nnnn j.nnnn vm* in.rwi 

*' 
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k. 
i 

INPUT 
o.oono 0.0000 0.0000 10.0000 0.0000 0.0^00 
0.0000 10.0000 o.onoo l.ooon 0.0000 10.0000 

HEIGHT Aim LENGTH VECTORS ARE HOT NORMAL, ANCLE = M.2V 
ARB SOLUTION 

0.0000 0.0000 0.0000 10.0000 o.nooo o.oonp 
10.noon 10.0000 0.0000 ,).0000 10.0000 0.0000 
1.0000 o.riooo 10.0000 11.0000 0.0000 lo.oooo 

11.0000 lu.ooon 10.0000 1.0000 lo.oono 10.0000 
BOX SOLUTION , 

a.oono 0.0000 0.0000 lo.oono o.onoo o.oono 
0.0000 10.0000 0.0000 0.0000 0.0000 10.0/!O" 

THICKNESS ARE 
■i.ioon 0.1000 0.2000 0.2000 0.3000 o.?oon 

INSIDE BOX 
0.1000 0.1000 O.rlOOO 0.7000 0.0000 O.OnoO 
o.oono 9.6000 0.0000 0.0000 o.onoo 9. SAW 

I 
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19. Program Name: 
Description: 

RAWIN 
This program corrects a Right Angle Wedge (RAN) 
whose vectors are not normal and computes an 
inside RAW given a thickness for each face. 

Memory: 
Restrictions: 

Instructions: 

2872 bytes 
A corrected non-normal vector maintains its 
original length. 
After the program is loaded, enter the following: 
(a) The X,Y and Z coordinates of the vertice 

CR/LF 
(b) The X,Y and Z components of the height (H) 

vector CR/LF 
(c) The X,Y and Z components of the width (W) 

vector CR/LF 
(d) The X,Y and Z components of the depth (D) 

vector CR/LF 
(e) The option indicator 

Indicator      Option 

1 compute inside RAW 
0 return to step (a) CR/LF 

(f) The thickness for each face CR/LF 
(g) The program returns to step (a). 

Sample Outputs: 

If'PUT 
0.0000        U.0000 0.0000 0.0000 o.onon lo.oono 
j/nrvi    lo.onoo 0.0000 10.0000 0.0000 o.nooo 

THICKNESS AUE 
'i.j'Ono     0.4000 o.nooo o.nooo -1.0000 

I:'SIHE RA1! 
u.r.yjo     0.4000 o.nooo 0.0000 0.0000 n.?i4? 
o.nooo    n.üi4n 11.0000 n.fiooo 0.0000 o.onoo 

t   . 

m 
't ■■■ 
r       % 
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INPUT 
o.noon o.nooo 0.0000 l.nonn o.oooo 1o.oooo 
o.nooo 10.0000 0.0000 10.0000 0.0000  o.nooo 

DEPTH AND HEIGHT VECTORS ARE HOT NORMAL, ANGLE » 04.20 
ARB SOLUTION 

o.oooo  o.oooo o.oooo i.oooo o.oooo lo.onno 
11.0000  0.0000 10.0000 10.0000 0.0000  0.0000 
o.oooo lo.oooo o.oooo lo.oooo lo.oooo  o.nooo 

RAW SOLUTION 
0.0000  0.0000 0.0000 1.0000 0.0000  10,0000 
o.oooo lo.oooo o.oooo n.or.o-> o.oooo -o.oor.o 

THICKNESS ARE 
0.5000  0.4000 0.3000 0.2000 0.1000 

INSIDE RAH 
0.3482       0.4000 0.4f>76 0.9361 0.0000       D.3C1A 
0.0000       'V-'iflO 0.0000 0.45?n 0.0000     -0.0/!52 
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20. Program Name: 
Description: 

TRCIN 
This program computes an inside Truncated Right 
Angled Cone (TRC) given a thickness for each 
surface. 

Memory: 
Restrictions: 
Instructions: 

1047 bytes 
None 
After the program is loaded, enter the following: 
(a) The X,Y and Z coordinates of the vertice 

CR/LF 
(b) The X,Y and Z components of the height 

vector CR/LF 
( (c) The radius of the base   CR/LF 

', (d) The radius of the top    CR/LF 
; (e) The thickness for each surface CR/LF 

(f) The program returns to step (a) • 
Sample Outputs: 

irtPUT 
: !i,onnn      o.oooo 0.0000 0.0000 0.0000 10.0000 

lo.rvm      s.oooo 
THICr.fiF.SSKS ARF 

-l.oooo      ,\onoo 3.0000 
j  f if sine Tkc 

•i.oooo       o.oooo -1.0000 u.onon 0.0000 9.°O00 
r 7.145;;        2.W53 

INPUT 
'  «. o.-inon       o.oooo o.oono o.oono 0.0000 m.ooon 
■ i      > l'J.O.^          1.0000 
;i 71'ICIJIKSSES ARE 
: *■ 1.0000       r.oooo 1.0000 
i !;AF:;:n:r,, TOP ,".A!»IIIS OF INS1OF TRC - -1.23 

[ RAMMS RFSET TO .uOOl AflO TJtlCKNTSSC? > -0 
1 uisinr IPX 

o.oooo      ;j.oooo 1.0000 o.oooo 0.0000 G.CttS 
5.0G.TJ          0.(K)01 

k; 
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21. Progran Name: 
Description: 

Memory: 
Restrictions: 

Instructions: 

I 1 

RECIN 
This program corrects a Right Angle Elliptical 
Cylinder (REC) whose vectors are not normal and 
computes an inside REC given a thickness for 
each surface. 

I 
mtt' 

r   < 

Sample Outputs: 

IKPIT 
i). noon     o.onoo 

10.0000        0.0000 
TWCKMESS ARE. 

B 
2337 bytes 
The corrected non-normal vector maintains its 
original length. The inside elliptical surface 
does not yield a constant thickness. This is 
especially true when the ratio of the lengths 
of the minor axis to the major axis is less than 
0.8. Therefore, this program computes an inside 
REC with an elliptical surface which yields an 
average thickness equal to the thickness entered. 
After the program is loaded, enter the following: 
(a) The X,Y and Z coordinates of the vertice 

CR/LF 
(b) The X,Y and Z components of the height 

vector CR/LF 
(c) The X,Y and Z components of the defining 

the semi-major axis CR/LF 
(d) The X,Y and Z components of the vector 

defining the semi-minor axis CR/LF 
(e) The option indicator 

Indicator      Option 

1       compute inside REC 
0      return to step (a) CR/LF 

(f) The thickness for each surface CR/LF 
(g) The program returns to step (a). 

0.0000 
0.0000 

51 

o.oooo  O.POOO io.noon 
0.0000   5.0000   0.0000 

K 



1.0000 2.0000 -3.0000 
INSIDE REC 

0.0000 0.0000 1.0000       0.0000       0.0000       7.0000 
13.0000 0.0000 0.0000       0.0000       ft.1021       0.0000 

If WIT 
Ü.O00O 0.0000 0.0000       0.0000       0.0000     10.0000 

10.0000 1.0000 0.0000       0.0000       5.0000       0.0000 
SEMI-flAJOR AMD SEMI-MINOR VECTORS NOT NORMAL, ANGLE-   04.2* 
SOLUTION 

0.0000 0.0000 0.0000       0.0000       Ö.0000     10.0000 
10.0490 0.0000 0.0000       0.0000       5.0000       O.OfW 

THICKNESS ARE 
1.0000 2.0000 -3.0000 

IHSIDE REC 
0.0000 0.0000 1.0000       0.0000       0.0000       7.0000 

13.0490 0.0000 0.0000       0.0000       0.1032       0.1000 
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22. Program Name: 
Description: 

TECIN 
This program corrects a Truncated Elliptical 
Cone (TEC) whose base vectors are not normal and 
computes an inside TEC given a thickness for 
each surface. 

Memory: 
Restrictions: 

Instructions: 

3432 bytes 
The corrected non-normal vector maintains its 
original length. The elliptical surface does 
not yield a constant thickness. This is 
especially true when the ratio of the lengths 
of the minor axis to major axis is less than 
0.8. Therefore, this program computes an inside 
TEC with an elliptical surface which yields an 
average thickness equal to the thickness entered. 
As a result of the restriction of defining the 
top of a TEC as a ratio of the base, the inside 
TEC is a best fit. Therefore, a TEC with a 
large ratio or a relatively large thickness 
relative to the length of the minor axis or a 
small minor axis relative to the major axis may 
have a large variation of thicknesses on its 
elliptical surface. 
After the program is loaded, enter the following: 
(a) The X,Y and Z coordinates of the vertice 

CR/LF 
components of the height (b) The X,Y and Z 

vector CR/LF 
(c) The X,Y and Z components of the vector 

defining the semi-major axis of the base   CR/LF 
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Sample Outputs: 

(d) The X,Y and Z components of the vector 
defining the semi-minor axis of the base CR/LF 

(e) The ratio of base to the top CR/LF 
(f) The option indicator 

Indicator       Option 

1       compute inside TEC 
0       return to step (a) CR/LF 

(g) The thicknesses for base, top and elliptical 
side in exact order CR/LF 

(h) The program returns to step (a). 

INPUT 
o.ooon 0.0000 0.0000 0.0000 S.nooo 1o.oooo 

lu.^onn 0.0000 o.ooon o.ooon [j.oo'vi O.oooo 
S.onon 

TI!ICK::F.SS mr. 
-o.nono 1.0000 2.0000 

rsioF. rrc 
j.nnoo 0.0P.04 -0.5000 0.0000 4.75^ 9.rooo 
r.mrw 0.0000 0.0000 0.0000 ?..rrcr 0.^000 
4.^607 

RATIO OF MAJOR AXIS     2 .4552   RATIO OF MINOR AXIS     5.01M 
TCP flfi.K>R AXIS 3.2539         TOP I1IM0R AXIS o.r»?",o 

T.Pi'T 
O.ooon 0.0000 0.0000 0.0000 5.0000 10.0000 

lu.oono 
l.l?!,o 

SF'II-MAJOR AND 

5.0000 0.0000 0.0000 5.0000 o.oooo 

SOU-MINOR VECTORS IIOT NORMAL. ANGLE » 53.4: 1 
SOLUTION 

0.0000 0.0000 j.oooo 0.0000 5.0000 10.0000 
11.1003 i). 0000 o.ooon 0.0000 5.0000 0.0000 

1.1,150 
Ti!iC!'::rss ARC. 

j.iooo o.iooo 0.6000 
I; 151 ME TFC 

i.oor, 0.2547 0.1000 0.0000 4.0000 o.oooo 
10,56.11 ).0000 0.0000 0.0000 4.1331 0.0000 

1.1101 
RATIO OF MAJOR AXIS     1 ,1302   RATIO OF .MINOR AXIS     1.11.13 
TOP   IA.IÖT5 AXIS H.745.0         TOP MINOR AXIS 3.712? 
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23. Program Name: 
Description: 

Memory: 
Restrictions: 

Instructions: 

•        * 

PARB 
This program computes the points of intersection 
of a set of planes taken three at a time. Each 
plane can be defined by either three points; 
azimuth angle, elevation angle and point; or an 
equation. 
4026 bytes 
This program is limited to a maximum of 25 planes. 
Combinations of three planes containing parallel 
planes or whose point of intersection distance 
from the origin is greater than 100,000 is not 
computed or printed. The plane equation 
(AX + BY + CZ = D) is normalized so that a 
parallel plane can be obtained by only changing 
the value of D. Furthermore, the difference 
between the value of D in the original equation 
and the final equation is the distance between 
the planes. 
After the program is loaded, enter the following: 
(a) The number of planes CR/LF 
(b) The type of input indicator for each plane 

Indicator Input 

0 azimuth, elevation and 
point 

1 three points 
2 plane equation CR/LF 

(c) If the indicator keyed in step (b) is 0, 
enter the following: 

1. The azimuth angle (about z axis) CR/LF 
2. The elevation angle (about y axis) CR/LF 

(d) If the indicator keyed in step (b) is 1, enter 
the following: 
The X,Y and Z coordinates for each of three 
points in the plane CR/LF 

(e) If the indicator keyed in step (b) is 2, enter 
the following: 
The A,B,C,D coefficients of the plane 

equation   AX ♦ BY ♦ CY - D CR/LF 
(f) The program returns to step (b) until all 

planes are »ntered. 
(g) The option indicator 

Indicator      Option 

0 change planes previous 
entered 

1 return to step (a) CR/LF 
(h) The number of the plane to be corrected CR/LF 

If zero is keyed, the program computes the 
intersections of the planes and returns to 
step (g). If a number greater than zero is 
keyed, the program returns to step (b). 
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Sample Outputs: 

INPUT FOR FACE 1 
AZIMUTH -  30.00 ELEVATION ■ 26.00 
POINT -  120.0000  245.0000 C4.0000 
PLANE EQ. ■ 0.77837 X+ 0.44939 Y+ 0.43837 7. •        231.156 

INPUT FOR FACE 2 
3-P0INTS 

-10.0000   0.0000   0.0000  -10.0000   2.0000   5.0000 
-10.0000   30.0000  58.0000 

PLANE EQ. *-l.00000 X+ 0.00000 Y+ Ü.00000 7 ■ 10.00 

INPUT FOR FACE 3 
PLANE EQ. - 0.00000 X+ 0.55470 Y+ 0.83205 Z »        12f.47 

INPUT FOR FACE 4 
AZIIHJTM «    210.00   ELEVATION «   -W.OO 
POINT «     -10.0000       30.0000       58.0000 
PLANE EQ. » 0.01511 X+ 0.00872 Y+ 0.99984 Z - 53.10 

PLANES POSSIBLE SOLUTION 
1    2   3 -10.0000     1099.0472     -580.6981 
1 2 4     -10.0000  479.8491   54.0739 
1 3 4     132.2340   14G.C091   54.0739 
2 3 4     -10.0000  142.472*   57.0104 

INPUT FOR FACE 4 
PLANE EQ. " 0.C1511 X+ 0.00872 Y+ 0.99984 Z ■ 57.10 

PLACES POSSIBLE SOLUTION 
1 2 3 -10.0000  1099.0472  -580.6981 
1    2   4 -10.0000       480.8316         53.0667 
1 3   4 181.9292       148.4013         53.0655 
2 3   4 -10.0000       143.9933         56.004/-. 
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APPENDIX A 

Geometry Aid Program Listings 

The character set of the typewriter used to produce these 
program listings is such that the following corrections must be 
made by the user: 

1. ! must be replaced by + 

2. [ must be replaced by < 

3. ] must be replaced by > 

i 

I 

r  < 

K 
| 
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Table A-I. SPHERE Progra« Listing 

10 DIM P(4,3),C(%3),0(3) 
20 SELECT PRINT 005(04):PRIHT "SPHERE PROGRAM 
30 PRINT "Finns SPHERE DEFINED BY 4 NONPLANAR POINTS":PRI!;T "0!l SURFAC 
f. OF THE SPliF.aC" 
4.1 FOR I«1T0 4 
JO SELECT PRINT i>05(u4):PRINT "P0U!T\h INPUT "X,Y,Z»",P(I.l),P{I,2)fP 
(I,3):NEXT ! 
CO SELECT PRINT 21y(30):PRIi!T "INPUT POIfiTS" 
71 PRINT "PT      X Y I" 
3.1 FOR I-1TO A:PßIStTHSIIB M,I,P(M),P(I,2),P(I,?.):!SFXT I 
M,jf; ,.<   m:uae#f..m?     -iWW.WP     -rWi¥.Wr 
1 JO FUR I=UO 3:D(I)«0 
IM FÜR J-1T0 3:C(!,J)»2*(P(4,J)-P(I,J)) 
120 n(i)-p(i)+p{/,„i)r2-p(i,j)i2:riEXT J:Nnrr i 
in FOR K-1T0 2:IF C(KtK)«OTt!EN 160 
Ml FOR I-KTO 2:F«C(I+1,iO/C(K,rO:n(I+l)-D(I+l)-F*n(I) 
ISO FOR ,i-CTG ^:C(I+l,J)«C(I+l,a)-r*C(K,J):!IEH J:!IEXT I:fiOTO W 
KU FOR I-KTO 2:FOR J»UT0 3:C(MK(MK(I+M):UF~*T J 
17u r(K)aR(K)+P(I+1):IF C(K,K)ElOTREU 1M:NEXT I 
KTO WTO 31(1 
120 NEXT K 
20) IF C(r>,3)«OTNEN 310:D(3)«D(3)/C(3,:0 
210 iH2)-(l>(2)-nt3}*C(2,3))/C(2,2) 
270 n(l)-(l){l)-n(2)*C(1.2)-0(3)*C(1.3))/C(l,l) 
2.1 i R-n:FOR J-1T0 3:R-R+(P(1,J)-0(0))!2:NEXT J 
2<:o R-snp(ii) 
2")i) 5F1.ECT PRINT 215(iW):PRItlTUSING 270,0(l),F)(2),.r)(3) 
2'.*." pf:i:m*si:ir. 2cn,p. 
27-r'PPI:EP.r.   AC"-.*****.****  Yf>-*#j»<w>*.**w  7f...:*v«.!^^-i-v 
2.10       RADItlS«-:';^Hi¥.#f»f»* 
20 i ?2I;T :PRINT :SELEa PRINT 0O5(iül):PRINT "TO RU! MM it, KEY CONTIN 
>'E LXrCUTE" 
...>.! PHiriT "TO STOP, ICTY CLEAR   EXECint":STOP :00T0 4f 
nil" flU.lT "POINTS ARC COPLA.'IAR":GGTO 2?0 
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Table A-II. CIRCIR Program Listing 

10 SELECT PRINT 005(64):PRINT "CIRCIR PROGRAM":PRINT "FINDS INTERSECTION 
OF 2 CIRCLES" 

20 INPUT "X,Y OF CENTER AND RAD OF CIRCLE 1-",A1,B1,R1 
30 IF R1]0THEN 50:PRINT "RADIUS[-0, TRY AGAIN" 
40 INPUT "RADIUS-",R1:G0T0 30 
50 INPUT "X,Y OF CENTER AND RAD OF CIRCLE 2«",A2,B2,R2 
60 IF R2]0THEN 80:PRINT "RADIUS[-0, TRY AGAIN" 
70 INPUT "RADIUS»",R2:G0T0 60 
80 SELECT PRINT 215(84):PRINTUSING 90,A1,B1,R1:PRINTUSING 100,A2,B2,R2 
90SCIRCLE 1   X CENT-#####.####  Y CENT--#####.####  R»#####.#### 
100SCIRCLE 2       -#####.####      -#####.####   .#####.#### 
110 IF B1-B2THEN 230 
120 M-(A2-A1)/(B2-B1):B3«(R1!2-R2!2-A1!2+A2!2-B1!2+B2!2)/(2*(B2-B1)) 
130 A4«1+M!2:B4«2*M*(B3-B1)-2*Al:C4-A1!2+(B3-Bl)!2-Rl!2 
140 D»B4!2-(4*A4*C4):IF D[OTHEN 220 
150 X4*(-B4+SQR(D))/(2*A4) 
ICO X5«(-B4-SQR(D))/(2*A4) 
170 Y4«M*X4+B3:Y5«M*X5+B3 
180 PRINTUSING 190,X4,Y4:PRINTUSING 200.X5.Y5 
190%INTERSECTI0N POINTS  X"-#####.####  Y--#####.#### 
20or> -#####.####  -#####.#### 
210 PRINT :PRINT :GOTO 20 
220 PRINT "NO INTERSECTION":PRINT :PRINT :GOTO 20 
230 IF A1[]A2TIIEN 240:IF R1-R2THFN 290:G0T0 220 
240 IF ABS(A2-A1)](R1+R2)THEN 220 
250 IF ABS(A2-A1)«(R1+R2)THEN 300 
200 X4«(R1!2-R2!2-A1!2*A2!2-B1!2+B2!2)/(2*(A2-A1)):X5-X4 
270 Y4-B1+SQR(R1!2-(X4-A1)!2) 
280 Y5«B1-SQR(R1!2-(X4-A1)!2):G0T0 180 
290 PRINT "SAME CIRCLE":PRINT :PRINT :G0T0 20 
300 X4-A1+R1:Y4-D1 
310 PRINTUSING 320,X4,Y4:PRINT :PRINT :G0T0 20 
320',XIRCLES TANGENT AT        X—#####.#?##       Y—#####.#'## 
330 STOP :END 
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Table A-III. CIRCLE Program Listing 

10 PRINT "CIRCLE PROGRAM":PRINT "FINDS CIRCLE DEFINED BY 3 NONCOLLINEA 
R POINTS" 
20 DIM X(10),Y(10) 
30 FOR J-1T0 3:PR:NT "POINT",J:INPUT "X-",X(J) 
40 INPUT "Y«\Y(J):NEXT J 
50 A«X(1)-X(2):B«Y(1)-Y(2) 
60 C-X(2)-X(3):D-Y(2)-Y(3) 
70 E«(Y(1)!2+X(l)!2-Y(2)J2-X(2)!2)/2 
80 F»(Y(2)!2+X(2)!2-Y(3)!2-X(3)!2)/2 
90 D1-A*D-C*B 
100 IF D1[]0THEN 110:PRINT "***P0INTS C0LLINEAR***":G0T0 30 
110 X1-(E*D-F*B)/D1:Y1»(A*F-E*C)/D1 
120 R»S0R((X(1)-Xl)!2+(Y(l)-Yl)!2) 
130 SELECT PRINT 211(85) 
140 PRINT "      INPUT POINTS" 
150 PRINT "    X Y" 
160 FOR I-1T0 3:PRINTUSING 170,X(I),Y(I):NEXT I 
170%-#####.###j»   -#####.#### 
130 PRIHTUSING 190.X1.Y1.R 
190SXCENT-#####.####     YCENT-#####.####     RAD--#####.#### 
200 PRINT :PRINT 
210 SELECT PRINT 005(64) 
220 PRINT "TO RUN AGAIN, KEY CONTINUE EXECUTE" 
230 PRINT "TO STOP, KEY CLEAR EXECUTE" 
240 STOP 
250 GOTO 30 
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Table A-IV. RCC Program Listing 

10 SELECT PRINT 005(64):PRINT "RCC PROGRAM" 
20 PRINT "FINDS RCC WITH BASE DEFINED BY 3 POINTS ON CIRCUMFERENCE" 
30 DIM A(10,11),V(10),X(5),Y(5),Z(5),B(5) 
40 PRINT "INPUT THE 3 POINTS" 
50 FOR I-1T0 3:PRINT "POINT",I 
60 INPUT "X,Y,Z«",X(I),Y(I),Z(I):NEXT I 
70 INPUT "LENGTH OF HEIGHT VECTOR",H:N»3 
80 IF H]OTHEN 100 
90 PRINT "***** ERROR      HEIGHT   [»   0 *****" :G0T0 70 
100 U1»X(2)-X(1):U2«Y(2)-Y(1):U3«Z(2)-Z(1] 
110 V1»X(3 -X(2):V2-Y 3)-Y(2):V3-Z(3)-Z(2 
120 Wl=X(3)-X(l):W2-Y(3)-Y(l):U3-Z(3)-Z(i; 
130 A(l,1 Hi:A(1,2)»U2:A(1,3)«U3 
140 A(2,l)*V1:A(2,2)-V2:A(2,3)-V3 
150 H1«V2*W3-V3*W2:H2--(V1*W3-V3*W1):H3«V1*W2-V2*W1 
160 II4«SQR(H1!2+H2!2+H3!2):IF H4]0THEN 1B0 
170 PRINT "***** ERROR   -   PTS       COLLINEAR *****":G0T0 40 
180 HI»H*H1/H4:112-H2*H/H4:H3«H*H3/H4 
190 A(3,1)«H1:A(3,2)-H2:A(3,3)-H3 
200 FOR S-1T0 N 
210 FOR T«S TO !J:IF A(T,S)[]0 THEN 230:NEXT T 
220 PRINT "***** ERROR       PTS       COLLINEAR *****":GOTO 40 
230 GOSUD 330 
240 A(S.S)»1/A(S,S):G0SUB 360 

I 250 FOR T»l TO ri:IF T»S THEN 270 
260 R-A(T.S): A(T,S)-0:GOSUB 390 
270 fJEXT T:NEXT S 
280 FOR S-N TO 1 STEP -1:IF V(S)-S THEN 320 
290 FOR J«l TO N 
300 B-A(J.S): A(J,S)-A(J,V(S)): A(J,V(S))-B 
310 NEXT J 
320 NEXT S:GOTO 420 
330 FOR J«l TO N 
340 D-A(S.J): A(S,J)-A(T,J): A(T,J)»B 
350 NEXT J: V(S)-T:RETURN 
360 FOR J»l TO N:IF J«S THEN 300 
370 A(S,J)-A(S,S)*A(S,J) 
380 NEXT J:RETURN 
390 FOR J-l TO N 
400 A(T,J)-A(T,J)+B*A(S,J) 

* . 410 NEXT J:RETURN 
J N        420 [,(lWX(2)!2-X(l)!2+Y(2)!2-Y(l)!2+Z(2)!2-Z(l)!2)/2 

430 h 2 »(X(3)!2-X(2)!2+Y(3)!2-Y(2)!2+Z(3)!2-Z(2)!2)/2 
440 l5(3)«lil*X(l)+H2*Y(l)+H3*Z(l) 
450 X9-A(l,l)*n(l)+A(1,2)*B(2)+A(1,3)*B(3) 

t 460 Y1«A 2,1)*B 1)+A(2,2)*B(2)+A(2,3)*B(3) 
j 470 Z'>A(3,1)*Ü(1)+A(3.2)*B(2)+A(3,3)*B(3) 



Table A-IV. RCC Program Listing (Continued) 

480 R9*SQR((X(1)-X9)!2+(Y(1)-Y9)!2+(Z(1)-Z9)!2) 
49Ö SELECT PRINT 215(90) 
500 PRINT "INPUT POINTS:" 
510 FOR I=1T0 3:PRINTUSING 520,I,X(I),Y(I),Z(I):NEXT I 
520 «POINT #       x»#####.####     ¥-#####.####     z—#####.#### 
530 PRINT "LENGTH OF HEIGHT VECTOR«",H:PRINT 
540 PRINT "THE PARAMETERS OF THE RCC:" 
550 PRINTUSING 560,X9,Y9,Z9 
560 «CENTER OF BASE   XC-#####.#### YO-#####.#### ZO-#*###.##?# 
570 PRINTUSING 580,111 ,H2,H3 
580 «HEIGHT VECTOR   DX—«###.#### DY—##«#.#### DZ—####M#« 
590 PRINTUSING G00.-II1 «-H2.-II3 
GOO %    OR    DX--#####.#### DY-#####.«W DZ-#####.#### 
610 PRINTUSING 620,R9:PRINT :PRINT zPRINT 
620 «RADIUS OF QASE—#####.###* 
030 SELECT PRINT 005(64): GOTO 40 
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Table A-V. LINECIR Program Listing 

10 SELECT PRINT 005(64) 
20 PRINT "LIME CIRCLE PROGRAM" 
30 PRINT "FINDS INTERStuTION OF LINE AND CIRCLE" 
40 PRINT "LINE INPUT:" 
50 INPUT "X.Y.DEL X.DEL Y-",X1,Y1,D1,D2 
60 PRINT "CIRCLE INPUT:" 
70 INPUT "X,Y OF CENTER, RADIUS-",X2,Y2,R 
SO IF RJOTIIEN 100:PRINT "ERROR RADIUS [■ 0, TRY AGAIN" 
90 INPUT "RADIUS«",R:GOT0 80 
100 SELECT PRINT 215(80) 
110 PRINTUSING 120.X1.Y1 
1202LINE INPUT    X--i»W#.####    Y-#####.#### 
130 PRINTUSING 140.D1.D2 
140% DEL X»-####.W##  DEL Y»-<W##.W# 
150 PRINTUSING 160.X2.Y2.R 
1G0%CIRCLE INPUT     XO-###M.####   YO-#####.####   R«-W###.#### 
170 IF Ul-OTHEN 300:S»D2/D1:Y3"Y1-S*X1:A»1.+S!2 
1G0 B»2.*S*(Y3-Y2)-2.*X2:C«X2!2+(Y3-Y2)!2-R!2 
190 D3»U!2-4.*A*C:IF D3[0.TIIEN 360:IF D3-0.THEN 370 
200 X4«(-B+SQR(D3))/(2.*A):X5-(-B-SQR(D3))/(2.*A) 
210 SELECT PRINT 215(00) 
220 Y4-S*X4+Y3:Y5-S*X5+Y3:PRINT "INTERSECTION POINTS" 
230 PRINTUSING 240,X4,Y4:PRINTUSING 240.X5.Y5 
240£X«-W###.####  Y--W###.#### 
250 PRINT :PRINT 
260 SELECT PRINT 005(64) 
270 PRINT "TO STOP, KEY CLEAR CR-LF" 
280 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF" 
200 STOP :GOTO AO 
300 IF Ü2-0.THEII 350 
310 D4-R!2-(X1-X2)!2:IF D4«0THEN 330:IF D4[0THEN 360 
320 X4«X1:X!>X1:Y4«Y2+SQR(D4):Y5-Y2-SQR(D4):G0T0 340 
330 X4«X1:Y4«Y2:PRINTUSING 300,X4.Y4:GOTO 260 
340 PRINT "INTERSECTION P0INTS":G0T0 230 
350 PRINT "INPUT ERROR, SLOPE UNDEFINED":PRINT :PRINT :G0T0 260 
3C0 PRINT "NO INTERSECTION".-PRINT :PRINT :GOTO 250 
370 X4»-D/(2.*A):Y4«S*X4+Y3:PRINTUSING 300.X4.Y4 
33055LINE TANGENT TO CIRCLE AT     X-#####.####     Y»-#*###.#### 
390 GOTO 250 
400 STOP 
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Table A-VI. TANCIR Program Listing 

10 SELECT PRINT 005(04) 
20 PRINT "TANCIR PROGRAM" 
30 PRINT "FINDS TANGENT PTS ON A CIRCLE FROM A PT OUTSIDE" 
40 INPUT "INPUT POINT X.Y".X1,Y1 
50 INPUT "INPUT CIRCLE CENTER X.Y AND RADIUS:\X2,Y2,R 
60 SELECT PRINT 005(G4) 
70 IF R]OTHEN 80:PRINT "ERROR RADIUS[»0, TRY AGAIN":INPUT "RADIUS«\R: 
GOTO 70 
80 SELECT PRINT 215(00):PRINTU5IIIG 90.Xl.vi 
'.WOINT INPUT X--ftW#.#### Y«-«###.W# 
100 PRINTUSING 110,X2,Y2,R 
110XCIRCLE INPUT   XCENT-W##.##W   YCEMT—iWW.W?   K—Ptm.Wt 
120 A=(X1-X2)!2+(Y1-Y2)!2 
130 IF 5PR(A)[RTHEN 200 
140 IF SOR(A)»RTIiFN 300 
150 X3=X2+(((K!2)*(X1-X2))-(R*(Y1-Y2)*S0R(A-R!2)))/A 
ICO X4-X2+( (R!2)* X1-X2) + R*(Y1-Y2J*5QR(A-R!2} )/A 
170 Y3-Y2+  R!2 * Y1-Y2 J+(R*(X1-X2)*SQR(A-R!2JJ)/A 
1G0 Y/5=Y2+(((R!2)*(Y1-Y2))-(R*(X1-X2)*S0R(A-R!2)))/A 
190 PRINTUSING 200.X3.Y3 
200?JA.JGENT PTS     X—#####.####   Y—#ff##.#### 
210 PRINTUSING 220,X4,Y4:PRINT :PRINT 
?.?.(,% X-M###.####   Y-#####.#### 
230 SELECT TRINT 005(04) 
240 PRINT "TO RUN AGAIN. KEY CONTINUE.CR-LF" 
250 PRINT "TO STOP. KEY CLEAR.CR-LF" 
2G0 STOP 
270 GOTO 40 
200 PRINT "POINT IS INSIDE CIRCLE":PRINT :PRINT 
290 GOTO 23D 
300 PRINT "POINT IS ON CIRCLE":PRINT :PRINT 
310 GOTO 230 
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Table A-VII. PLANEINT Progran Listing 

10 DIM X(10),Y(10).Z(10),A(5,5) 
20 SELECT D 
30 SELECT PRINT 005(64) 
40 PRINT "PLANEINT PROGRAM":PRINT "FINDS INTERSECTION POINT OF THREE P 
LANES" 
50 PRINT "EACH PLANE CAN BE INPUT ONE OF THREE WAYS:" 
GO PRINT "   1.3 PTS   INDICATOR-!" 
70 PRINT "   2. PT, ROT, FB  INDICATOR-2" 
80 PRINT "   3. PLANE COEFF  INDICATOR-3" 
90 FOR I-1T0 3:SELECT PRINT 005(64) 
100 PRINT "PLANE",I:INPUT "INDICAT0R-\J 
110 IF J-1THEN 120:IF J«2THEN 380:IF J-3THEN 440:PRINT "WRONG INDICATO 
R TRY AGAIN":GOTO 100 
120 PRINT "INPUT THE 3 PTS":F0R K-1T0 3:PRINT "P0INT",K 
130 INPUT "X,Y,Z«",X(K),Y(K},Z(K):NEXT K 
140 V1»X(1)-X(2) :V2»Y(1)-Y(2):V3»Z(1)-Z(2) 
150 V4»X(1)-X(3): V5«Y(1)-Y(3):V6«Z(1)-Z(3) 
160 M»V2*VG-V3*V5:N2»-V1*V6+V3*V4:N3-V1*V5-V2*V4 
170 T1»SQR(N1!2+N2!2+N3!2) 
ICO IF Tl[jOTUFN 190:PRINT "PTS ARE COLLINEAR, TRY AGAIN":G0T0 120 
ICO F»ARCSIN(II3/T1) 
200 IF COS F)[]OTHEII 210:16«!:IF N3[0THEN 250:I6»2:G0T0 250 
213 IF m/(Tl*C05(F))]lTHEII 220:IF N1/(T1*C0S(F))[-1THEN 230:G0T0 2*0 
220 R»0:GOTO 250 
230 R-ia0:G0T0 250 
240 R-ARCCOS(ril/(Tl*COS(F))):IF N2]-0THEN 250:R»360-R 
250 A(Ifl)«m/Tl:A(I,2)»N2/Tl:A(I,3)-fn/Tl:A(I,4)-A(I,1)*X(l)+A(It2)*Y 
(U+A(I,3)*Z(1) 
2C0 SFLECT PRINT 215(80):PRINT "INPUT FOR PLANE",I 
270 IF IGJOTHEN 300 
230 PRINTUSING 290,X(1),Y(1),Z(1),R,F:G0T0 320 
290«   x-#####.M##   Y—#####.####   Z— Mm.Mt   R0T-###.#*i»   F B— 

300 PRINTUSING 310,X(1),Y(1),Z(1),F 
310'*   x-#WM<W   Y«-W##.####   Z—#####.«##   ROT******   FD—#*#. 
mm 
320 FOR L-2T0 3:PRINTUSING 330,X(L),Y(L),Z(L):NEXT L 
33o::  -##?##.####  -#####.####  -##«»##.#### 
340 IF IG-OTHEN 350:IF 16-1THEN 345:PRIHT "*****SINCE FB-90 ROT NOT Uf! 
IQUE":IG«0:GOTO 350 
345 If-n:PRINT "*****SINCE FB--90 ROT MT UfllOUE" 
3JO PRIIITUSING 3C0,A(I,1),A(I,2),A(I,3),A(I,4) 
3G0'„COEFFICIEHTS  A-*.##### B»-#.##### C—*.###M D--#####.#### 
370 GOTO 4T.0 
300 PRINT "INPUT PT, ROT, F 0":INPUT "X,Y,Z,ROT,FR-",X(I),Y(I),Z(I),R, 
F 
3!)0 A(1,1)«C0S(F)*C0S(R):A(I,2)-C0S(F)*SIN(R):A(I,3)«SIN(F) 
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Table A-VII. PLANEINT Program Listing (Continued) 

400 A(I,4)«A(I,1)*X(I)+A(I,2)*Y(I)+A(I,3)*Z(I) 
410 SELECT PRINT 215(80):PRINT ÄINPUT FOR PLANEM 
420 PRINTUSING 290,X(I),Y(I),Z(I),R,F 
430 PRINTUSING 360,A(I,1),A(I,2),A(I,3),A(I.4):G0T0 430 
440 INPUT "A,B,C,D«",A(I,l),A(I,2)tA(I,3),A(I,4) 
450 SELECT PRINT 215(80):PRINT "INPUT FOR PLANEM 
460 PRINTUSING 470,A(I,1),A(I,2),A(I,3),A(I,4):G0T0 480 
470%C0EFFICIErrrS  A«-#####.##### B-#####.####« €--#####.##### D-- 
Wtt.MM 
4G0 NEXT I 
490 D-A(1,1)*(A(2I2)*A(3,3)-A(3,2)*A(2,3))-A(1,2)*(A(2,1)*A(3,3)-A(2,3 
)*A(3.1))+A(l,3)*(A(2,1)*A(3,2)-A(3,1)*A(2,2)) 
500 SELECT PRINT 215(80) 
510 IF DhOTIIEN 520:PRIHT "PLANES DO NOT INTERSECT":GOTO 500 
520 D1-A(1,4)*(A(2,2)*A(3,3)-A(3,2)*A(2,3))-A(1,2)*(A(2,4)*A(3,3)-A(2, 
3)*A(3,4))+A(1,3)*(A(2,4)*A(3,2)-A(3,4)*A(2,2)) 
530 D2=A(lfl)*(A(2f4)*A(3,3)-A(3,4)*A(2,3))-A(l,4)*(A(2,l)*A(3,3)-A(2, 
3)*A(3,1))+A(1,3)*(A(2,1)*A(3,4)-A(3,1)*A(2,4)) 
540 D3«A(1,1)*(A(2,2)*A(3,4)-A(3,2)*A(2,4))-A(1,2)*(A(2,1)*A(3,4)-A(2, 
4)*A(3,1))+A(1,4)*(A(2,1)*A(3,2)-A(3,1)*A(2,2)) 
550 X«D1/D:Y»D2/D:Z«D3/D 
560 PRINTUSING .r>70,X,Y,Z 
570::INTERSECTION POINT  X--#####.#### Y-~####*.#### Z-#####.#W# 
580 PRINT :PRINT :SELECT PRINT 005(64) 
590 PRINT "TO STOP, KEY CLEAR CR-LF" 
600 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF" 
010 STOP :GOTO 90 
J20 STOP :END 
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Table A-VIII. LINEPLAN Program Listing 

10 DIM X(10),Y(10),Z(10) 
20 SELECT D :SELECT PRINT 005(C4) 
30 PRINT "LINEPLAN PROGRAM":PRINT "FINDS INTERSECTION OF A LINE AND PL 
ANE" 
40 PRINT "LINE IS INPUT BY A POINT AND 3 DELTAS" 
50 PRINT "PLANE CAN BE INPUT ONE OF THREE WAYS:" 
60 PRINT "   1. 3 PTS   INDICATOR-l" 
70 PRINT "   2. PT, ROT, FB  INDICATOR-2" 
CO PRINT "   3. PLANE COEFF  INDICAT0R«3" 
90 SELECT PRINT 005(04):PRINT "INPUT THE LINE":INPUT "X,Y,Z«",X(4),Y(4 
),7.(4) 
100 INPUT "DEL X, DEL Y, DEL 7»",D1,D2.D3 
110 IF D1[]0THEN 130: IF D2[]0THEN 130: IF D3M0THEN 130 
120 PRINT "ERROR DELTAS ALL ZERO, TRY AGAIN":G0T0 90 
130 INPUT "INDICATOR FOR PLANE INPUT«",J 
140 IF J-1THEN 150:IF J-2THEN 410:IF J-3THEN 470:PRINT "WRONG INDICATO 
R TRY AGAIN":GOTO 100 
150 PRINT "INPUT THE 3 PTS":F0R K-1T0 3:PRINT "POINT\K 
160 INPUT "X,Y,Z-",X(K),Y(K),Z(K):NEXT K 
170 Vl-X 1)-X(2) :V2«Y(1)-Y 2):V3»Z(1)-Z(2) 
180 V4«X(1)-X(3): V5»Y(1)-Y(3):V6«Z(1)-Z(3) 
190 N1*V2*V6-V3*V5:N2--V1*V6+V3*V4:N3«V1*V5-V2*V4 
200 T1*SQR(N1!2+N2!2+N3!2) 
210 IF TinOTHEN 220:PRINT "PTS ARE COLLIHEAR, TRY AGAIN":G0T0 150 
220 F«ARCSiN(N3/Tl) 
230 IF COS(F)[]OTHEN 240:16-1:IF N3[0TIEN 200:16-2:GOTO 280 
240 IF N1/(T1*C0S(F))]1THEN 250:IF N1/(T1*C0S(F))[-1THEN 260:G0T0 270 
250 R-0:GOTO 200 
260 R«100:G0T0 200 
270 R«ARCC0S(N1/(T1*C0S(F))):IF N2]-0THEN 280:R-360-R 
280 A-N1/T1:B«N2/T1:C-N3/T1:D-A*X(1)+B*Y(1)+C*Z(1) 
290 SELECT PRINT 215(30):PRIMT "INPUT FOR PLANE" 
300 IF IC]OTHEN 330 
310 PRIflTUSING 320,X(1),Y(1),Z(1),R,F:C0T0 350 
320'; X-#H«#.W# Y»-#####.#### Z—#####.#### ROT-«i»#.### F D— 

330 PRINTUSING 340,X(1),Y(1),Z(1),F 
340% X-WW.WW Y-#####.#### Z"-###«»#.»»### ROT****** FD«-###. 

350 FOR L-2T0 3:PRINTUSING 3C0,X(L),Y(L),Z(L):NEXT L 
360:; -wt*j*ß§     -#####.####  -#####.,*### 
370 IF ICi-tmiEN 380:IF Iii-ITHEN 375:PRINT "*****SINCE FR-90 ROT NOT UN 
IOllE":I6»0:GOTO 380 
375 PRINT "*****SINCE FB—90 ROT NOT UNIQUE": IC-0 
380 PRINTUSING 390,A,B,C,D 
390:;C0EFFICIENTS     A«-*.###*#   C—?.#####   C—#.##*##   D--###*j».#*#?» 
400 GOTO 520 
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Table A-VIII. LINEPLAN Program Listing (Continued) 

410 PRINT "INPUT PT, ROT, F B":INPUT MX,Y,Z,R0T,FB«\X(1),Y(1),Z(1),R, 
F 
420 A«COS(F)*COS(R):B«COS(F)*SIN(R):C»SIN(F) 
430 D«A*X(1)+B*Y(1)+C*Z(1) 
440 SELECT PRINT 215(80):PRINT "INPUT FOR PLANE" 
450 PRINTUSING 320,X(1),Y(1),Z(1),R,F 
460 PRIffTUSING 390,A,B,C,D:G0T0 520 
470 INPUT "A B C 0»" A B C D 
480 IF A[]OTHEN 490:IF*B[]0THEN 490:IF C[]OTHEH 490:PRINT "ERROR ALL 
COEFFICIENTS - 0, TRY AGAIN":G0T0 470 
490 SELECT PRINT 215(80):PRINT "INPUT FOR PLANE" 
500 PRINTUSING 510,A,B,C,D 
510SC0EFFICIENTS  A--#####.##### B--#####.##### C-#«##.##W D- 

520 SELECT PRINT 215(80):PRINT :PRINT "LINE INPUT" 
530 PRINTUSING 540,X(4),Y(4),Z(4):PRINTUSING 550,01,02,03 
540KX«-#####.##M   Y-.#####.####   z-#####.#### 
550%DEL X:WMJW   OEL Y—#####•####   OCL Z—##W.#«# 
SCO IF A*D1+B*D2+C*D3[]0THEN 570:PRINT "LINE PARALLEL TO PLANE, NO INT 
ERSECTION":GOTO CIO 
570 S«(D-A*X(4)-B*Y(4)-C*Z(4))/(A*D1+B*D2+C*D3) 
580 X-01*S+X(4):Y»02*S+Y(4):Z«D3*S+Z(4) 
590 PRINT :PRINTUSING GOO.X.Y.Z 
GOO;;iNTERSECTION POINT   X—#####.#### Y—#W#.#### Z—#?*##.#### 
G10 PRINT :PRINT :PRINT :SELECT PRINT 005(04) 
Ü20 PRINT "TO STOP, KEY CLEAR CR-LF" 
G30 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF" 
G40 STOP :GOTO 40 
G50 STOP :ENO 
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Table A-IX. LINELINE Program Listing 

10 PRINT "LINE LINE PROGRAM—FINDS INTERSECTION POINT OF TWO LINES" 
20 PRINT 
30 PRINT "LINE 1:" 
40 INPUT "X.Y.DEL X.OEL Y-",X1,V] ,D1,D2:PRINT "LINE 2:": INPUT "X.Y.DE 
L X.DEL Y«",X2,Y2,D3,D4 
30 SELECT PRINT 215(00) 
CO PRINT "LINE     X        Y       DEL X     DEL Y" 
70 J»1:PRINTUSING 90.J.X1,Y1,D1,D2 
CO J=2:PRINTUSING 90,J,X2,Y2,D3,D4 
90% #   -wm.w? -mujm -wm.mt -#####.#### 
100 IF D2["|0.THEN 110:IF D4[]0.THEM 110:IF Y1-Y2THEH 24O:G0TO 260 
110 IF D1-0.TKEN 210:M1«D2/D1:B1-Y1-M1*X1 
120 IF D3-0.TUEU 250:M2«D4/D3:B2«Y2-M2*X2 
130 IF M1412THEN 260:X«(B2-B1)/(M1-M2):Y«M1*X+B1 
140 PRINTUSING 150.X.Y 
150fttNTER5FCTIUN POINT       X-#####.####   Y—#####.#### 
100 PRINT  :PRINT 
170 SELECT PRINT 005(G4) 
130 SELECT PRINT 005(04):PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF" 
190 PRINT "TO STOP, KEY CLEAR CR-LF":STOP 
200 GOTO 30 
210 IF D3-0.TIIEN 230:X»X1 :Y»04/ü3*X+(Y2-D4/l)3*X2) 
220 GOTO 140 
230 IF X1-X2THEH 240:G0T0 2C0 
240 PRINT "LINES ARE SAME":PRINT :PRINT :G0T0 180 
250 X»X2:Y»m*X+Bl;GüT0 «40 
2G0 PRINT "LINES DO NOT INTERSECT":PRINT :PRINT :G0T0 lßO 
270 STOP 
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Table A-X. RPARB Program Listing 

10 DIM X(10),Y(10),Z(10) 
20 SELECT D 
30 SELECT PRINT 005(64):PRINT "RFARB PROGRAM" 
40 PRINT "FINDS ARB3 DEFINED BY A POINT, ROT ANCLE," 
50 PRINT "FB ANGLE, 2 COORDINATES OF 3 OTHER POINTS," 
60 PRINT "AND A THICKNESS" 
70 INPUT "X,Y,Z OF PT. 1, ROT, FB ANGLES\X(1),Y(1),Z(1),R,F 
30 A=COS(F)*COS(R) :B=COS(F)*SIN(R) :C-SIN(F) 
90 D=A*X(1)+B*Y(1)+C*Z(1) 
100 FOR I=2T0 4 
110 PRINT "PT NUM=\I 
120 INPUT "INPUT INDICATOR AND 2 KNOWN COORDINATES",II, 12,13,111,1)2 
130 IF I1]0THEN 190 
140 IF I2]0THEN 220 
150 IF I3=QTHEN 490 
11)0 IF C=OTHEN 500 
170 X(I)-U1 :Y(I)=U2:Z(I)=(D-A*U1-R*U2)/C 
ISO GOTO 240 
190 IF A-OTHEN 520 
200 Y(I)=!I1 :Z(I)=U2 :X(I)»(D-B*U1-C*U2)/A 
210 GOTO 240 
220 IF B-OTUEN 530 
230 X(I)=U1 :Z(I)=tl2 :Y(I)»(D-A*U1-C*U2)/B 
240 NEXT I 
250 INPUT "THICKNESS"",T 
260 FOR I=5T0 fi 
270 J=I-4 
280 X(I)=X(J)+(A*T) 
290 Y I)-Y .1 +(B*T) 
300 Z(I)=Z(J)+(C*T) 
310 NEXT I 
320 D1=X(5)*A+Y(5)*B+Z(5)*C 
330 SELhCT PRINT 215(aO) 
340 PRINT "PT      X        Y        Z" 
351 FOR 1=1 TO i"; 
3C0 PRINTUSING 3B0,I,X(I),Y(I),Z(I) 
370 NEXT I 
3C02W     -*»*###.###   -MM.Hit   -#####.#### 
3S0 PRINT "FACE ARC D ROT 

F I," 
400 Kl-1234 :K2«5G73 
410 PRINTUSING 420,K1,A,B,C,D,R,F:PRINTUSIMG 4Z0,K2,A,B,C,D1,R,F 
42cr,w# -*.##«# -?.#*### -#.####? -####. #*w -w.w -###.#* 
430 PRINT "THICKNESS« \T 

i 440 PRINT tPRIIlT 
«0 SELECT PRINT 005(64) 
460 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF" 
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Table A-X. RFARB Program Listing (Continued) 

470 PRINT "TO STOP, KEY CLEAR CR-LF" 
480 STOP :GOTO 70 
490 PRINT "ERROR, NO COORDINATE TO SOLVE F0R":PRINT :PRINT :GOTO 110 
500 PRINT "Z NOT UNIQUE IN THIS PLANE":PRINT :PRINT 
510 GOTO 110 
520 PRINT HX NOT UNIQUE IN THIS PLANE" :PRINT :PRINT :G0T0 110 
530 PRINT "Y NOT UNIQUE IN THIS PLANE" :PRINT :PRINT :GOTO 110 
540 END 
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Table A-XI. 3PTARB Program Listing 

, 10 DIM X(10),Y(10),Z(10) 
20 SELECT D 
30 SELECT PRINT 005(64) 
40 PRINT "3PTARB PROGRAM":PRINT "FINDS ARBR DEFINED BY 3 POINTS, 2 COO 
RDINATES OF" 
50 PRINT "A 4TII POINT, AND A THICKNESS" 
60 PRINT "INPUT 3 POINTS" 
70 FOR I=1T0 3:PRINT "POINT",I: INPUT "X=\X(I):INPUT "Y«\Y.(I):INPUT 
"Z=",Z(I):NEXT I 
80 V1=X(1)-X(2):V2=Y(1)-Y(2):V3=Z(1)-Z(2) 
90 V4=X(1)-X(3):V5=Y(1)-Y(3):V6=Z(1)-Z(3) 
100 N1=V2*VG-V3*V5:N2=-V1*V6+V3*V4:N3=V1*V5-V2*V4 
110 T1=SQR(N1!2+N2!2+N3!2) 
120 IF TlpOTHEN 130:PRINT "PTS C0LLIMEAR":r,0T0 390 
130 F=ARCSIN(N3/T1) 
140 IF COS(F)[]OTHEM 150:11=1:IF l!3[0THEN 190:11=2:GOTO 190 
150 IF I11/(T1*C0S(F))]1THEN 160:IF N1/(T1*C0S(F))[-1THEN 170:GOTO IPO 
160 R=0:G0T0 190 
170 R=lßO:GOTO 190 
ICO R=ARCC0S(N1/(T1*C0S(F))):IF N2>0i'HEN 190:R«360-R 
ISO A»N1/T1:B»N2/T1:C=N3/T1:D=A*X(1)+R*Y(l)+C*Z(l) 
200 INPUT "INDICATOR AND 2 KNOWN COORDINATES«",12,13,I4.U1.U2 
210 IF I2]0TUEN 240:IF I3]0TUEN 260:IF I4[»0THEN 400 
220 IF C=OTHEN 490:X(4)=U1:Y(4)=U2:Z(4)=(D-A*I!1-B*U2)/C 
230 GOTO 270 
240 IF A-OTHEH 500:Y(4)«U1:Z(4)»II2:X(4)=(D-B*U1-C*U2)/A 
250 GOTO 270 
2C0 IF B-OTIIEU r»10:X(4)«Ul:Z(4)«ll2:Y(4)»(D-A*Ul-C*ll2)/B 
270 INPUT "THICKNESS-",T 
2C) FOR I=3T0 r,:J-M:X(I)-X(J)+T*A:Y(I)-Y(J)+T*n 
290 Z(I)=Z(J)+T*C:NEXT I:Ul=A*X(r>)+B*Y(5)+C*Z(5) 
300 SELLCT PRINT 215(30) 
310 PRINT "PT X Y 7" 
320 FOR I=1T0 O'PRINTUSIffi 330,I,X(I),Y(I),Z(I):liF.;;T I 
330'.^'*?'     -■^i'tä.MW   m?Mw.siWß   mpfWa.MM 
34.1 PRINT "FACE ABC 0 ROT 

FI'" 
350 i;i-1234:K2»5670:ir I1]0TIIEN 420 
360 FRIf.TUSING 370,K1,A,B,C,D,R,F:PRINTUSING 370,K2,A,n,C,m ,R,F 
370WW   -*J*W   -tJWt   -M*W   -?W.*W   -«'W   -*"'VJ 

3Gfi pRirr: MTi:ir.ia;ess=u,T 
|* 7 330 PRINT :PRINT 

rm SELECT PRINT 005(64):PRINT "TO RUN AGAIN, KEY COHTIMHF CR-LF" 
410 PRINT "TO STOP, KEY CLEAR CR-LF":STOP :G0T0 60 
420 SELECT PRINT 215(°.0) 
430 PRINTUSING 440,Kl,A,B,C,D,F:PRIIffijSING 440,K2,A,R,C,D1,F 
Aw^tm  -■».**##* -ä.tti»« -#.«#« -*M.m*t  ******* -^ä».w 
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Table A-XI. 3PTARB Program Listing (Continued) 
■ r 

450 IF I1-2THEN 4G0:I1«0:PRINT "*** NOTE SINCE FB IS -90 ROT IS NOT U 
NIQUE***":G0T0 470 
460 PRINT "*** NOTE SINCE FD IS 90 ROT NOT UNIQUE ***,,:I1«0 
470 PRINT "THICKNESS-ViPRIMT :PRINT :G0T0 400 
480 PRINT "INPUT ERROR NO COORDINATE TO SOLVE FOR":PRINT :PRINT :GOTO 
400 
490 PRINT "7. NOT UNIQUE IN THIS PLANE":PRINT :PRINT :GOTO 400 
500 PRINT "X NOT UNIQUE IN THIS PLANE":PRINT :PRINT :GOTO 400 
510 PRINT "Y NOT UNIQUE IN THIS PLANE":PRINT :PRINT :G0T0 400 
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Table A-XII. NORMVEC Program Listing 

10 PRINT "NORMAL VECTOR PROGRAM" 
20 PRINT "FINDS VFXTOR OF LENGTH LI IN DIRECTION OF GIVEN" 
30 PRINT "VECTOR V»(X,Y) AND VECTOR OF LENGTH L2 NORMAL" 
40 PRINT "TO GIVEN VECTOR V" 
50 PRINT "ORDER OF INPUT: X,Y,L1,L2" 
CO INPUT "INPUT X,Y,L1,L2",X,Y,L1,L2 
70 S=SQR(X!2+Y!2) 
80 X1=L1*X/S 
90 Y1=L1*Y/S 
100 X2=-L2*Y/S 
110 Y2«L2*X/S 
120 SELECT PRINT 215(80) 
130 PRINT "INPUT VECTOR:" 
140 PRINTUSING 230,S,X,Y 
150 PRINT "VECTOR IN DIRECTION OF INPUT VECTOR:" 
160 PRINTUSING 230,L1,X1,Y1 
170 PRINT "VECTOR PERPENDICULAR TO INPUT VECTOR:" 
130 PRINTUSING 230,L2,X2,Y2 
1?0 PRINT :PRINT 
200 SELECT PRINT 005(64) 
210 PRINT "TO RUN AGAIN, KEY CONTINUE,CR-LF" 
220 PRINT "TO STOP, KEY CLEAR.CR-LF" 
2.r)SLEflfiTH--#jW##.W# DEL X--M###.### DEL Y—#####.### 
240 STOP 
2ÜD GOTO GO 
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Table A-XIII.    PERPENV Program Listing 

10 SELECT PRINT 005(64) 
20 SELECT D 
30 PRINT "PERPENV PROGRAM" 
40 PRINT "FINDS VECTOR PERPENDICULAR TO 2 GIVEN VECTORS" 
50 INPUT "VECTOR 1=",V1,V2,V3 
60 V4=S0R(V1!2+V2!2+V3!2):IF V4[]0THEN 30 
70 PRINT "***** TRY     AGAIN *****":GOTO 50 
80 INPUT "VECTOR J>-\U1,H2,W3 
90 W4=SQR(W1!2+W2!2+W3!2):IF W4[]0THEN 110 
100 PRINT "***** TRY     AGAIN *****":GOTO 80 
110 INPUT "LENGTH OF PERPENDICULAR VECTOR»",L 
120 IF L]OTHEN 140 
130 PRINT "***** TRY      AGAIN *****":GOTO 110 
140 D=V1*W1+V2*U2+V3*W3 
150 T=ARCC0S(D/(V4*W4)) 
160 U1=V2*W3-V3*W2 
170 U2—(V1*W3-V3*W1) 
180 U3«V1*W2-V2*W1 
190 U4=SQR(U1!2+U2!2+U3!2) 
200 IF U4]0THEN 220 
210 PRINT "ERROR-VECTORS ARE MULTIPLES":GOTO 370 
220 Ul «L*U1 /IM: I12=L*U2/U4:U3«L*U3/U4 
230 SELECT PRINT 215(90) 
240 PRINT "INPUT VECTORS:" 
250 PRiriTUSING 260.V1.V2.V3 
260 %DZl  X--#####.####  DEL Y—#####.####  DEL Z—##«#.#### 
270 PRINTUSING 260.U1.1I2.W3 
280 PRINTUSING 290.V4.W4 
290 ^LENGTHS   VECTOR 1—####.####  VECTOR 2--####.##jW 
300 PRINTUSING 310,T:PRINT 
310 WANGLE BETWEEN INPUT VECTORS-###.### DEGREES 
320 PRINT "VECTOR PERPENDICULAR TO INPUT VECTORS:" 
330 PRINTUSING 350.U1.IJ2.U3 
340 PRINTUSING 360,-Ul .-U2.-II3 
350 %     w-mm.mt   DY-#####.####   DZ--####MW 
360 S OR DX—#####.####  DY—#*###.####  D7.—###i**.#### 
370 PRINT :PRINT :PRINT :SELECT PRINT 005(64):GOTO 50 
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Table A-XIV. AMTRACK Program Listing 

10 DIM 0(120),R$(12) 
20 FOR 1=1 TO 12:READ R$(I):NEXT I 
30 DATA "RPP \"B0X ","ARB8","RCC V'FRNT SLOPE","TRACK BOT ","REAR SL 
OPE"t"TRACK TOP Y'TRCK IDLER","TRCK DRIVE","IDLER DUM "."DRIVE DUM " 
40 SELECT PRINT 005(64) 
50 PRINT "AMTRACK PROGRAM" 
60 PRINT "ADDS TRACKS TO DOMESTIC VEHICLES" 
70 PRINT "ASSUMES 1. IDLER WHEEL IS IN FRONT OF FIRST ROAD WHEEL" 
80 PRINT "      2. DRIVE WHEEL IS TO REAR OF LAST ROAD WHEEL" 
90 PRINT "      3. Z COORDINATE OF THE ROAD WHEELS IS EQUAL" 
100 INPUT "X,Z OF FIRST ROAD WHEEL»",X1,Z1 
110 INPUT "X,Z OF LAST ROAD WHEEL»",X3.Z3 
120 IF Z1=Z3THEN 130:PRINT "*** ERROR - Z'S OF THE ROAD WHEELS MUST BE 
THE SAME ***":GOTO 100 
130 IF X1]X3THEN 140:PRINT "*** ERROR - LAST ROAD WHEEL TO THE FRONT 0 
F FIRST ROAD WHEEL ***":GOTO 100 
140 INPUT "RADIUS OF ROAD WHEELS-",R1 
150 IF R1]0THEN 160:PRINT "*** ERROR - RADIUS [« 0 ***":G0T0 140 
160 INPUT "X,Z OF IDLER WHEEL«",X2,Z2 
170 IF X2]X1THEN 180:PRINT "*** ERROR - IDLER WHEEL IS CONSIDERED AS I 
N FRONT OF 1ST ROAD WHEEL ***":GOTO 160 
180 INPUT "RADIUS OF IDLER WHEEL-",R2 
190 IF R2]0THEN 200:PRINT "*** ERROR - RADIUS [- 0 ***":GOTO 180 
200 INPUT "X,Z OF DRIVE WHEEL»",X4,Z4 
210 IF X4[X3THEN 220:PRINT "*** ERROR - DRIVE WHEEL IS CONSIDERED AS T 
0 REAR OF LAST ROAD WHEEL ***":GOTO 200 
220 INPUT "RADIUS OF DRIVE WHEEL«",R4 
230 IF R4]0THEN 240:PRINT "*** ERROR - RADIUS [« 0 ***":GOTO 220 
240 INPUT "YMIfl, YMAX OF TRACK»",Y,Y1 
250 IF V[Y1THEN 260:PRINT "*** ERROR - YMIN ]» YMAX **-":G0T0 240 
260 INPUT "THICKNESS OF TRACK«",T 
270 IF T]OTHEN 200:PRINT "*** ERROR - TRACK THICKNESS MUST BE ]0 ***": 
GOTO 260 
2G0 D7«4 
291 X»Xl:Z»Zl:R=Rl:K9»0:D»l 
300 ;i«X2:N«Z2:0»R2 
310 A1=X:B1=Z-R 
320 A1-A1+D7 
330 GOSUB '01 
340 GOSUB '02 
350 IF D3]«0THEN 320 
360 C3«(B2-B1)/SQR((B1-B2)!2+(A1-A2)!2) 
370 C4»(A2-A1)/SQR((B1-B2)!2+(A1-A2)!2) 
380 C5»D*C3:C6—M*D 
390 B4«D1-T:A4«(A1+(C5*T))-(((B1+(T*C6))-B4)*C4/C3) 
400 0(1+K9)«A4:0(2+K9)»Y:0(3+K9)»B4 
410 0(4+K9)»A2+(C5*T)-A4:0(5+K9)-0:0(6+K9)«B2+(Cfi*T)-B4 
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Table A-XIV. AMTRACK Program Listing (Continued) 

420 0(7+K9)*-C5*T:0(8+K9)-0:0(9+K9)«-C6*T 
430 0(10+K9)-0:0(n+K9)»Yl-Y:0(l!N-K9)-0 
440 IF K9]0THEN 470 
450 0(26)«A4:0(27)»Y:0(28)«Y1:0(29)«B1-T:0(30)«R1 
460 K9»12:X*X3:Z»Z3:D*-l:M»X4:N«Z4:n=R4:n7«-D7:G0T0 310 
470 0(25)=A4 
480 Cl=(0(4)+0(l)-X2)/SQR((0(4)+O(l)-X2)!2+(0(G)+0(3)-Z2)!2) 
490 C2=(0(G)+O(3)-Z2)/SQR((0(4)+O(l)-X2)!n+(O(f.)+O(3)-7.2)!2l 
500 X=X2:R*R2:Z»Z2:K9«0 
510 0(34+K9)»X+((R+T+300)*Cl) 
320 0(35+K9)=Yl+10 
530 0(3G+K9)«Z+((R+T+300)*C2) 
540 0(31+K9)»0(34+K9):0(32+K9)»0(35+K9) 
550 0(33+K9)«Z+R+T+50 
560 0(37+K9)»X:0(30+K9)-0(35+K9):0(39+K9)»Z 
570 0(40+K9 =X:0(41+K9)»0(35+K9):0(42+K9)-0[33+K9) 
580 0 43+K9 «0(31+K9):0(44+K9)»Y-10:0(45+K9)-0(33+K9] 
590 0(46+K9)-0(34+K9):0(47+K9)»Y-10:0(48+K9)-0(36+K9 
600 0 49+K9 »0(37+K9):0(50+K9)»Y-10:0(51+K9)«0(39+K9 
G10 0(52+K9)«0(40+K9):0(53+K9)«Y-10:0(54+K9)-0(42+K9J 
G20 IF K910THEN 060:K9«24:X»X4:Z«Z4:R-R4 
630 Cl»(0?16)+0(13)-X)/SOR((0(16)+On3)-X)!2+(0(18)+0(15)-Z)!2) 
G40 C2-(0(18)+0(15)-Z)/SQR((0(1G)+0(13)-X)!2+(0(18)+0(15)-Z)!^) 
650 GOTO 510 
G60 K9=0:X=X2:Z»Z2:R«R2+T 
G70 0(79+K9)*X:0(30+K9)«Y:0(31+K9)«Z 
GOO 0(82+K9)«0:0(33+K9)«Yl-Y:0(84+K9)«0:0(85+K9)«R 
690 IF K9]0THEH 700:K9«7:X«X4:Z-Z4:R-R4+T:GOTO 670 
700 IF Z2+R2[]Z4+R4 THEN 730 
710 0(i>4)=X2+10:0(93)-X4-10:0(95)«Y:0(9G)-Yl 
720 O(97)=Z2+R2:0(98)«0(97)+T:L7»98:G0T0 790 
730 C1«(X4-X2)/SQR((X2-X4)!2+(Z2+R2-Z4-R4)!2) 
740 0(Z4+R4-Z2-R2 /SQR((X2-X4)!2+(Z2+R2-Z4-R4)!2) 
750 0(93)«X2-(10*C1):0(94)«Y1:0(95)»Z2+R2-(10*C2) 
760 0(96 =(X4-X2)+(20*C1):0(97)-0:0(90)«(Z4+R4-Z2-R2)+(20*C2) 
770 0(?9)=T*C2:0(100)«0:0(101)»-T*C1 
780 0(102)-0:0(103)--(Y1-Y):0(104)-0:L7»104 
790 K9-0:X»X2:Z»Z2:R«R2 
800 0(L7+K9+1)-X:0(L7+K9+2)»Y:0(L7+K9+3)»Z 
810 0(L7+K9+4)»0:0(L7+K9+5)»Y1-Y:0(L7+K9+G)»0 
320 0(L7+K9+7)«? 
H30 IF K9]0TIIEH 850 
840 K9*7:X«Xt:Z»Z4:R»R4:G0T0 800 
350 SFLECT PRINT 215(100):I»1:PRINTUSING 860,I,R$(2),0(1),0(2),0(3),0( 
4),0(5),0(C),RS(5) 
8G0 a»* wt -w«.««» -mM.tm -##*##.#### -ttm.m* -##w.## 
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Table A-XIV. AMTRACK Program Listing (Continued) 

370 PRINTUSING «00,0(7),0(3),0(9),0(10),0(11),0(12) 
330 %        -mwjm -#####.#### -Mm.m* -««#.#### -###«.## 

890 1=2:PRINTUSING 360,I,R$(2),0(13),0(14),0(15),0(in)»0(17),0(l8),RS( 
7) 
900 PRINTUSING 330,0(19),0(20),0(21),0(22),0(23),0(24) 
910 I=3:PRINTUSING 3G0,I,R$(1),0(25),0(2(3),0(27),0(23),0(29),0(30),R$( 
6) 
920 1=4:PRINTUSING 360,I,R$(3),0(3l),0(32),0(33),0(3A),0(35),0(3G),R$( 
11) 
930 PRINTUSING 880,0(37),0(33),0(39),0(40),0(41),0(42) 
940 PRINTUSING 880,0(43),0(44),0(45),0 4G),0(47) ,0(48) 
950 PRINTUSING 380,0(49),0(50),0(51),0(52),0(53 ,0(54) 
9C0 I=5:PRINTUSING 060,I,R$(3},0(55),0(56),0(57),0(58),0(59),0(G0),R$( 
12) 
970 PRINTUSING 330,0(61 ),0(G2),0(G3),0(G4),0(G5),0(Gf)) 
930 PRINTUSING 380,0(G7),0(G8),0G9),0(70),0(71),0(72 
990 PRINTUSING 880,0(73),0(74),0(75).0(76).0(77),0(78) 
1000 1=6:PRINTUSING 060,I,R$(4),0(79),0(80),0(81),0(32),0(83),0(84),R$ 
(9) 
1010 PRINTUSING 380,0(35) 
1020 I=7:PRINTUSING 360,I,R$(4),0(86),0(07),0(88),0(89),0(90),0(91),R$ 
(10) 
1030 PRINTUSING 380,0(92) 
1040 1-8: IF 7.2+R2-7.4+R4 THEN 1070 
1050 PRINTUSING 060,I.R$(2),0(93),0(94),0(95),0(96),0(97),0(93),R$(0) 
1060 PRINTUSING 300,0(99),0(100),0(101),0(102),0(103),0(104):G0T0 1030 
1070 PRINTUSING 360,I,R$(1),0(93),0(94),0(95),0(96),0(97).0(9P),R$(8) 
1080 1=9:PRINTUSING 360,I,R$(4),0(L7+l).0(L7+2),0(L7+3),0(L7+4),0(L7+5 
),0(L7+6),R$(11) 
1090 PRINTUSING 380,0(L7+7) 
1100 I»10:PRINTUSING 060,I,RS(4),0(L7+8),0(L7+9),0(L7+10),0(L7+11),0(L 
7+12),0(L7+13),R$(12) 
1110 PRINTUSING 3R0,U(L7+14) 
1120 PRINT :PRINT :PRINT "REGION TABLE" 
1130 PRINTUSING 1140,1,1,-4,0,R$(5) 
1140 % w   -w -M -### mmtw 
1150 PRINTUSING 1140,2,2,-5,0,R$(7) 
1160 PRINTUSING 1140,3,3,-1,-2,R$(6) 
1170 PRINTUSING 1140,4,6,4,-9,R$(9) 
1130 PRINTUSING 1140,5,7,5,-10,RS(10) 
1100 PRINTUSING 1140,G,8,-4,-5,R5(8) 
1200 GOTO 40 
1210 DEFRI'01 
1220 K2»(Al-i!)!2+(Bl-fl)!2 
1230 r,l=f1+(((q!2)*(Al-||))-(n*(Bl-N)*SQR(K2-Q!2m/K2 

f 1240 G2»M+(((Q!2)*(Al-n))+(0*(Bl-N)*SQR( 
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Table A-XIV. AMTRACK Program Listing (Continued) 

1250 fi3-N+(((n!2)*(Bl-H))+(Q*(Al-M)*SQR(K2-Q!2)))/K2 
1260 r,4«II+i((Q!2)*(Bl-H))-(Q*(Al-M)*SQR(K2-Q!2)))/K2 
1270 IF G4[G3THEN 12O0:B2«G3:A2»Gl:GOT0 1290 
1200 B2=G4:A2-G2 
1290 RETURN 
1300 DEFFN'02 
1310 D1«A2-A1:D2*B2-B1 
1320 S-D2/D1:Y7«B2-S*A2:A«1+S!2 
1330 B»2*S*(Y7-Z)-2*X:OX!2+(Y7-Z)!2-R!2 
1340 D3»R!2-4*A*C 
1350 RETURN 
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Table A-XV. SOLIDROT Progtam Listing 

10 Din A$(20),D(25),B(4,6),S(25),R(25),W(6) 
20 PRINT "S0LIDR0T PROGRAM" 
30 PRINT "ROTATES IN THE XY, XZ, YZ PLANES SELECTFD":PRINT "COM-GEOM S 
OLIDS ABOUT ANY POINT" 
40 PRINT "POSITIVE ROTATION IS FROM POSITIVE AXIS TO POSITIVE AXIS" 
50 FOR 1=1 TO 20:READ A$(I):NEXT I 
CO DATA "RPP V'ROX "/RAW V'SPH \"RCC \"REC VTRC "/TEC V'TOR " 
,"ELL1","ELL ","ARnr,","ARD7","ARBC",NARB5"i"ARB4,,,MBLK","XYp,"XZM/YZ" 
70 SELECT D 
00 SELECT PRINT 005(64):INPUT "PLANE OF ROTATION(TXY.Z-XZ,3=Y7)",P 
SO IF P[1THEN 100:IF PJ3THEN 100:GOTO 110 
130 PRINT "*****TRY AGAIN*****":GOTO 00 
110 INPUT "ANGLE OF ROTATION (DEG)-\A 
120 INPUT "X,Y,Z OF PT TO ROTATE SOLID ABOUT»",X5,Y5,Zr> 
130 PRINT "THE FOLLOWING SOLID TYPES ARE AVAILABLE" 
140 PRINT TAR(4);"RPP(1), B0X(2), RAW(3), SPH(4), RCC(5), REC(f>), TRC( 
•;}" 
15.1 PRINT TAn(4);"TEC(n), TOR(P), ELLl(lO), ELL(ll), ARR3(12), ARB7(13 
)" 
160 PRINT TAB(4);"ARnC(14), ARB5(15), ARB4(16)" 
170 INPUT "YOUR SOLID TYPE IS",T 
ISO IF T[OTUEN 190:0N T GOTO 210,340,480,550,5P0,620,600,730,790,3:VV 
70,910,960,900,1000,1020 
190 PRINT "******TRY AGAIN******":GOTO 170 
200 REi! ***SOLID TYPE IS RPP*** 
210 INPUT "XI1IN,XflAX,YHlN,Y;iAX,ZMIN,7J1AX»",D(l),D(?),D(3),D(4),D(5),D( 
6) 
220 FOR 1=1 TO 5STEP 2: IF D(I)]D(I+1)THEN 230.-NEXT I:GOTO 260 
230 IF MTHEli 240:IF I-3TMEM 250:PRINT "ERROR ZMIH]ZMAX. TRY AGAIN": 
GOTO 210 
240 PRINT "ERROR XMINlXMAX, TRY ASAIK":GOTO 210 
250 PRINT "ERROR   YIIINJYMAX, TRY AGAIN":G0T0 210 
260 FOR I-1T0 C;t.'(I)-n(I):flEXT I 
270 K2=D(3):K3=D(5) 
230 i:i-n(2)-n(l):Wl-D(4)-D(3):01-D(C)-D(5) 

320 0(10)=0:,')(ll)»0:D(12)-Dl:F6»fi:F«10:F7-3:G0T0 390 
330 REI I ***S0LID TYPE IS BOX*** 

i   : 34u INPUT "X.Y.7. OF VERTEX«",D(1),P(2),D(3) 
* 3G0 PRINT "NOTE—THE ORDER OF FOLLOtlING VECTORS MAY VARY" 
* ' 350 INPUT "HEIGHT VECT0R«",D(4),D(5),D(6) 

370 INPUT "WIDTH VECT0R=",D(7),P(0),D(9) 
i 300 INPUT "DEPTH VECT0R«\D(10),0(11),0(12):F«10:F7«3:F6«12 
I 390 FOR I=1T0 J»5:$(I)-D(I):lOT I 

10.) FOR I=1T0 FSTEP 3:IF I]F7T1IEN 410:S(I)»D(I)-X5:S(I+1)»D(I+1)-Y5:S( 
I+2)=D(I+2)-Z5 
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Table A-XV. SOLIDROT Program Listing (Continued) 

410 IF P-lTHEN 420:IF P-2THEN 430:IF P-3THEN 440:PRINT "INPUT ERROR, T 
RY AGAIN":GOTO 80 
420 GOSUB '01(S(I),S(I+1),S(I+2)):G0T0 450 
430 GOSUB ,02(S(I),S(I+l),S(I+2 ):G0T0 450 
440 GOSUB '03(S(I),S(I+l),S(I+2)) 
450 IF I]F7THEN 460:R(I)»R(I)+X5:R(I+1)»R(I+1)+Y5:R(I+2)»R(I+2)+Z5 
460 NEXT I:GOTO 1030 
470 REH ***SOLID TYPE IS RAW*** 
4S0 INPUT "X,Y,Z OF VERTEX»".D(1),D(2),D(3) 
490 PRINT "NOTE-HEIGHT AND WIDTH VECTORS HAY BE INTERCHANGED" 
500 INPUT "HEIGHT VECTOR»",D(4),D(5),D(G) 
510 INPUT "WIDTH VECT0R«",D(7),D(n),D(9) 
520 INPUT "DEPTH VECT0R»",D(10),D(11),D(12) 
530 F«10:FG«12:F7»3:G0T0 390 
540 REN ***SOLID TYPE IS SPH*** 
550 INPUT "X.Y.Z OF CENTER«",D(1),D(2),D(3) 
SCO INPUT "RADIUS»",D(4):R(4)»D(4):F»1:FG»4:F7«3:G0T0 390 
570 REM ***SOLID TYPE IS RCC*** 
500 INPUT "X.Y.Z OF VERTEX»",D(1),D(2),D(3) 
590 INPUT "HEIGHT VECT0R»\D(4),D(5),D(6) 
GOO INPUT "RADIUS OF CASE»",R(7):F»4:F6«7:F7»3:D(7)»R(7):G0T0 390 
G10 REII        ***SOLID TYPE IS REC*** 
G20 INPUT "X,Y,Z OF VERTEX»",D(1),D(2),D(3) 
630 INPUT "HEIGHT VECTOR-",D(4),D(5),D(6) 
640 INPUT "VECTOR DEFINING SEMI-MAJOR AXIS»",D(7),D(8),D(9) 
G50 INPUT "VECTOR DEFINING SEMI-MINOR AXIS»",D(10),D(11),D(12) 
C60 F»10:FG«12:F7»3:G0T0 390 
670 REM ***S0LID TYPE IS TRC*** 
OVA)  INPUT "X.Y.Z OF VERTEX»",D(1),D(2),D(3) 
CbO  INPUT "HEIGHT VECT0R»\D(4),D(5),D(Gj 
700 INPUT "LARGE RADIUS»",R(7):INPUT "SMALL RADIUS»",R(0) 
710 F»4:FG»fl:F7»3:D(7)«R(7):D(3)»R(8):G0T0 390 
720 RBI ***S0LID TYPE IS TEC*** 
730 INPUT "X,Y,Z OF VERTEX-",D(1),D(2),D(3) 
740 INPUT "HEIGHT VECT0R-M,D(4),D(5),D(G) 
750 INPUT "VECTOR DEFINING SEMI-MAJOR AXIS»\D(7),D(8),D(9) 
7G0 INPUT "VECTOR DEFINING SEMI-MINOR AXIS»M,D(10),D(11),D(12) 
770 INPUT "RATI0»",R(13):F«10:FG»13:F7-3:D(13)»R(13):G0T0 390 
700 REM ***SOLID TYPE IS TOR*** 
790 INPUT "X.Y.Z OF VERTEX-".DM),D(2),D{3) 
nun INPUT TIORüAL VECTOR»",D(4),D(ü),D(G) 

010 INPUT "R1«\R(7):INPUT "R2»\R(8):F»4:FG»n:F7-3:D(7)»R(7):D(8)»R(0 
):Gi)TO 390 
::.?;} REM      ***SOLID TYPE IS ELLI*** 
MO INPUT "X,Y,Z OF VERTEX«",D(1),0(2),D(3) 
040 INPUT "VECTOR DEFINING SEMI-MAJOR AXIS»",D(4),D(5),0(6) 
050 INPUT "n/iDIUS»",R(7):F»4:FG«7:F7»3:D(7)»R(7):G0T0 3«0 
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Table A-XV. SOLIDROT Program Listing (Continued) 

060 REN ***S0LID TYPE IS ELL*** 
870 INPUT "X.Y.Z OF FOCI 1=",D(1),D(2),D(3) 
S80 INPUT "X.Y.Z OF FOCI 2=",D(4),D 5)fD(G) 
890 INPUT "LENGTH OF MAJOR AXIS"\R(7):F»4:F6«7:F7»G:D(7H(7):G0T0 39 
0 
900 REM ***SOLID TYPE IS ARB8*** 
910 F1=22:F=22:FG=24:F7=F6 
920 J=0:FOR I=1T0 FlSTEP 3:J*J+1:PRINT "POINT",»! 
930 INPUT "X,Y,/>",D(I)tD(I+l),D(I+2):MEXT I 
940 GOTO 390 
950 REM ***SOLID TYPE IS ARB7*** 
9C0 F=19:F1=19:F6=21:F7=F6:G0T0 920 
970 REM ***SOLID TYPE IS ARBG*** 
930 F=1Ü:F1=1G:FG=13:F7=FG:G0T0 920 
990 REM ***S0LID TYPE IS AR85*** 
1000 F=13:F1=13:F6=15:F7=F6:G0T0 920 
1010 REM ***S0LID TYPE IS ARB4*** 
1020 F=10:F1=10:FG=12:F7=FG:G0T0 920 
1030 SELECT PRINT 215(05):PRINTUSING 1040,A,A$(P+17) 
1040 '«ANGLE OF ROTATION-m.M? OEG IN THE   W   PLANE 
1050 PRINTUSING 1060,X5,Y5,Z5:G6*FG 
1060 :;PT AROUND WICH SOLID IJAS ROTATED   X«-«»##.##W Y«-«M.flW Z«- 

1070*K*0:F0R I-1T0 4:FOR J-1T0 G:K»K+1:B(I,J)«D(K):NEXT J:NFXT I 
1030 IF T[]1TIIEN 1090:F0R I»1T0 6:B(1,I)-!J(I):IIEXT I 
1090 PRINT "INPUT 50LIDMF T[14THEN 1100:PRIN7I!SING 1110,A$(T),n(l,l) 
»r»(l,2),D(l,3),B(l/):G0T0 1200 
1100 PRIIITUSiriG 1110,A$(T),B(l,l).B(1t2),B(l,3),R(l,4),B(l,5),B(l,G) 
nio %mt -#M.MM -Mtä.wt -ft'##.w## -mt.w? -?m.?m -« 

1120 %      -?wjm -mijm -w#.#### -m».m» -m?.*?w -#$ 

ll3ÖTfiG«GG-6:IF GG[f,THEU 1150:F0R I-2T0 4:PRINTUSING 1120,B(I,l),B(It2 
).B(i.3),u(i,4),ii(i,r,)fr.(i,r>) 
1140 Gfi«GG-6:IF GG[GTHBI 11G0:NEXT I:GOTO 1200 
1150 1=1 
11C0 IF GG-ITHOI 1170:IF GG-2TÜEM 1180:IF GG-3THÖI 1190:IF G6-0THEN 12 
00 
1170 PfUNTliSIMG 1120,B(I+1,1):G0T0 1200 
11,3 PRI.'JTUSING 112U,B(I+1,1),B(I+1,2):G0T0 1200 
1190 PRINTUSIMG 1120,B(I+lil),!i(I+l,2),B(I+l,3):GOTO 1200 
120C IF E9-0THF.N 1210:E9»0:PRINT :PRINT :G0T0 12G0 
1210 PRINT "ROTATED SOLID" 
1220 IF T[]4TI!EN 1230:PRi:iTUS!HG 1110,A$(T),R(l),R(2},R(3),R(/i):PRINT 
:PRINT :G0TÜ 12G0 
1230 l>0:F0R I=1T0 4:FOR J«1T0 C:K»K+1:B(I,J)-R(K):iO* J:f!EXT I 
12-10 IF T[]1THCN 1250:T»2:F;>12 
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Table A«XV. SOLIDROT Progran Listing (Continued) 

1250 EO-lifiG-FGrGOTO 1100 
1260 SELECT PRINT 005(04) 
1270 PRINT "TO RUN AGAIN, KEY CONTINUE EXECUTE" 
1280 PRINT "TO STOP, KEY CLEAR EXECUTE" 
1290 STOP :fiOTO 80 
1300 DEFFN,01(S1,S2,S?>) 
1310 R(I)»S1*C0S(A)-S2*SI!I(A) 
1320 R(I+1)-S1*SIM(A)+S2*C0S(A) 
1330 R(I+2)«S3 
1340 RETURil 
1350 nEFFN'02(S4,SG,Sf>) 
13(50 R(I)»S4*C0S(A)-SG*SII!(A) 
1370 F.jt+TJ-SS 
1300 R(I+2)«S4*SIN(A)+SC*C0S(A) 
1390 RETURN 
1400 nEFFN'03(S7,Sa,S9) 
1410 R(I)«S7 
1420 R I+l)-Sa*C0S(A)-S9*SIN(A) 
1430 R(I+2)-S0*5IN(A)+S9*C0S(A) 
1440 RETURN 
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Table A-XVI. PLOTSOl Program Listing 

10 Dill A(120),D(120),C(120),R(120),I!(120),F(8),G(8),M(8),KR(30) 
20 Din 11(240),0(240),P(240),Q(240),R(240) 
30 DIM S(120),T(120),U(120),V(120),X(5),Y(5),Z(G) 
40 PRINT "PLOTSOL PROGRAfl" 
50 PRINT "PLOTS SELECTED COM-GEOM SOLIDS AT ANY ASPECT" 
60 PRINT "HAS SCALE ADJUST CAPABILITIES" 
70 PRINT "SUM OF RCC'S AND TRC'S MUST HE [ = 5" 
80 PRINT "MAX HUM OF SPHERES » 5" 
90 SELECT t: 
100 INPUT "HUM OF SOLIDS TO PL0T«",K9:G9=K9 
110 IF KfOOTHEN 120:PRINT "*** TRY AGAIN ***":PRINT HEX(07)«G0T0 100 
120 INPUT "AZ, EL FOR THIS VIEU=",A,E 
130 xn=0:XH=n:Z<>0:Z9=0:ICl«l:IC2=0:K3»0:K8(l)»l:L9»0:A9=n:EO=l:Sa=^ 
140 FOR I=E9T0 09 
150 PRINT "YOU ARE ON SOLID",I 
160 PRINT IiEX(07) 
170 PRINT "THE FOLLOWING SOLIDS ARE AVAILARLE" 
180 PRINT TAR(4);"RPP(1)  R0X(2)  RAU(3)  ARR8(4)M 

HO PRINT TAR(4 ;"ARD7(5) ARGG(G) ARB5(7) ARn4(8)" 
200 PRINT TAB(4);"RCC(9)  TRC(IO) SPH(ll)" 
210 INPUT "SOLID TYPE IS\T 
220 ON TGOTO 380,540,800,240,720,740,760,780,1000,1310,1520 
230 PRINT "*** TRY AGAIN ***":GOTO 210 
240 RET1  *** A R R 8 *** 
250 K>!'.1+7:IF K2["120THEN 2G0:PRINT "NO MORE ROOM FOR ARB8'S":K2»K2-7 
:GOT0 lGiiO 
260 J«=0:FOR K=K1T0 K2:J»J+1:PRINT "POINT",J 
270 INPUT "X,Y,Z=",A(K),II(K),G(K):NEXT !( 
2°.0 INPUT "INPUT OK YES-1 NO«0",P 
290 IF P=1THEN 300.-GOTO 2G0 
3'JO PRINT "*** THINKING...THINKING ***" 
31 w FOR ;>K1T0 K2 
32^ C KWil K)*COS(A))+(A(K)*SIN(A)) 
33.1 [i(i;)=(li(i:)*CÖS(E))+(A(K)*COS(A)*SIN(E))-(H(K)*SIN(A)*SIN(F)) 
340 IF uniTIIFN 350:IF XO[]X':)THEN 350:X8»C(K):X9»n(K):ZR«D(K):79«0(!:): 
r.0T0 360 
330 nosun '07(0(1*0,0(10) 
360 NEXT K 
370 Klni;2+l:K3=lw?:J«I-L9-S9+l:K8(J)-i;i:nnT0 lfRO 

t    • ^f.ti pj-;j        ***** [) p p ***** 

♦ VI i;>Kl+7:IF i:r!"»120THFN WOrPRIHT "HO MORE ROOM FOR RPP'S":K2»K?-? 
* flCTO 1683 

ten limn HXMIN,X:iAX,YMin,YMAX.7J1IN,7JiAX»\Rl,R?,R3,R4,R5,RG 
i .'1/ IF R1]»R2TIIEN 420:IF R3]«R4THE!I 430:IF R5l-RPT»'EJ 4/»0:r.0T0 4^ 
I 420 PUTT "*** ERROR    :*MIN > XMAX ***":G0T0 400 

433 PRINT "*** ERROR   WIN ]■ YMAX ***":GOTO 400 
440 PRINT "**'•• ERROR   SlI'J > ZiiAX ***":G0T0 430 
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520 A(K)»F(J):ll(K)=G(J):B(K)»;i(J):NEXT K 

Table A-XVI. PLOTSOL Program Listing (Continued) 

450 INPUT "INPUT OK YES»! N0»0",P 
4G0 IF P'lTHEN 470:G0T0 400 
470 PRINT "*** THINKING...THINKING ***" 
480 FOR K-1T0 4:F(K)»R1:J»K+4:F(«])»R2:NEXT K 
490 FOR K=1T0 ,?:G(K)»R3:J«K+4:G(J)-R3:J»K+2:G(K+2)»R4:J»K+6:r1(j)-R4:I!E 
XT K 
500 M(l)"R5:[l(2)=R6:M(3)»RC:M(4)»R5:M(5)«R5:M(G)»RG:M(7)«RG:M(8)»R5 
510 FOR K-K1T0 K2:J=K-K3 
5i 
530 GOTO 310 
Ü40 REH       ***   BOX 
550 K2=K1+7:IF K2[»120THEH 5f)0:PRINT "NO MORE ROOM FOR B0X'S":K2«K2-7: 
GOTO 1C30 
5G0 INPUT "X.Y.Z OF VERTEX«\F(1),G(1),I1(1) 
570 INPUT "HEIGHT VECT0R«\R1,R2,R3:G0SUB '05(RltR2,R3) 
530 IF CjOTHFN 570 
5Ü0 INPUT "WIDTH VECT0R»",R4,R5,RG:G0SUB '05(R4,R5,RG) 
COO IF CpTHEN 500 
Gin IIIPUT "DEPTH VECT0R-\R7,R0,Rf>:G0SUB ,05(R71R.°.,R9) 
G20 IF C]0THEN ülO 
630 INPUT "INPUT OK   YES»! NO»0\P 
G40 IF P-lTilEN G50:G0T0 560 
G50 PRINT "*** THINKING...THINKING ***" 
G60 F(2)»F(1)+R1:G(2 «G 1)+R2:M(2)»M(1)+R3 
G70 F(3)«F 2)+R4:G(3)»G(2)+R5:l1(3!»H(2)+R6 
GOO F(4)»F(l)+R4:G(4)»G(l)+R5:n(4)»M(l)+RG 
G90 FOR K«5T0 3:J«K-4 
700 F(K)»F(J)+R7:G(K)"G(J)+R3:M(K)«M(J)+R9:NEXT K 
710 GOTO 510 
720 REI!       ***     ARB?     *** 
730 K2»K1+G:IF K2[»120THEN 260:K2»K2-6:PRINT "NO MORE ROOM FOR ARB7'S" 
:GOTO 1600 
740 REM  ***  ARBu  *** 
750 K2»K1+5:IF K2[-120THEN 2G0:K2«K2-5:PRINT "NO MORE ROOfl FOR ARBG'S" 
.•GOTO 1630 
7G0 RBI       ***     ARÜ5     *** 
770 K2«K1+4:IF K2C-120THEN 260:K2»K2-4:PRIflT "NO MORE ROOM FOR ARDS'S" 
:GOTO 1G00 
700 RÖI       ***     ARH4     *** 
790 K2»i:i+3:IF K2[»120THEN 260:K2-K2-3:PRINT "NO MORE ROOM FOR ARB4'S" 
:GOTO 1ÜS0 
300 RE:1   ***  RAU  *** 
310 K2<1+5:IF K2[«120THEN 320:K2-K2-5:PRINT "NO MORE ROOM FOR RAH'S": 
:,0T0 1630 
320 INPUT "X.Y.Z OF VERTEX»\F(3),G(3),M(3) 

i 330 INPUT "HEIGHT VECT0R»\R1,R2,R3:G0SUB 'nG(Rl,R2,R3) 
340 IF C]0T!O 330 
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Table A-XVI. PLOTSOL Program Listing (Continued) 

850 INPUT "WIDTH VECTOR»",R4,R5,R6:G0SUB '05(R4,R5,RG) 
3C0 IF C]0THEN 850 
270 ItlPUT "DEPTH VECTOR»",R7,R3,R9:G0SUB '05(R7,R8,R9) 
880 IF C]0THEN 870 
090 INPUT "INPUT OK   YES=1 N0=0\P 
900 IF MTHETI 910:G0T0 820 
910 PRINT "*** THINKING...THINKING ***" 
920 F(4)=F(3)+R1:G(4)=G(3 +R2:M(4)=M(3)+R3 
930 F C)=F 3)+R4:G(C)=G(3)+R5:M(6)»H(3)+RC 
940 F(l)=F(4)+R7:G(1)«G 4)+R8:M 1)=M(4)+R9 
950 F(J>)=F 3 +R7:G(2)=G(3 +R8:M(2)«M(3)+R9 
060 F(5)»F(G)+R7:G(5)=G(6)+R8:M(5)»M(6)+R9 
970 FOR K-K1T0 K2:J=K-K3 
9G0 A(K)=F(J):H(K)=G(J):B(K)=M(J):NEXT K 
990 GOTO 310 
1000 REfl       ***     RCC     *** 
1010 L9=L9+1:IF LP[«5THEN 1020:L9«L9-1:PRINT "MUM RCC'S AND TP.C'S ] 5" 
:GOTO 1C00 
1020 INPUT "X.Y.Z OF VERTEX»",V3,V4,V5 
1030 INPUT "HEIGHT VECTOR»",HI,H2,K3:G0SIIB »05(111 ,K2,H3) 
1040 IF CjJTHEH 1030 
1050 INPUT "RADIi;S=",H4:N»15:G0SUB '0G(H4) 
1060 IF C]0THEI1 1050 
1070 IIIPUT "INPUT OK YES»! NO-0",P 
10,1'.) IF P-1THEH 1090:G0T0 1020 
1J9Ü PRINT "*** THINKING...THINKING ***" 
1100 PRINT "RCC'S AND TRC'S TAKE A WHILE" 
1110 Lj=((L9-l)*720/N):LG»L5+(3fiO/lO+l:H5-Sf)R(l!l!2+H2!?+H3!2) 
1120 L7»SfJR(H112+H.!!2) 
1130 FOR !>1T0 3':.0/N:N(K+L5)»0:J»K+L5:0(J)»ll4*C0S(('l*(K-l)):P(J)=H4*SIN 
M*(K-1)) 

i 1140 Sl«N(J):S2*0M):S3»Pm , %     mt9%  _ Mwt% ,,AA 
1150 IF L7[]0THEN 1160:N(J)»-SGN(H1)*S3+V3:0(J)-S2+V4:P(J)»V5:G0T0 1190 
1160 N(J)«S1*H1/H5-S2*H2/L7-S3*H1*H3/(L7*H5)+V3 
1170 0 J «S1*H2/H5+S2*H1/L7-S3*H2*H3/(L7*H5)+V4 
1180 P J)«S1*H3/H5+S3*L7/H5+V5 
liiU (> J)»(0(J)*C0S(A))+(N(J)*SIN(A)) 
1200 r!(J)»(P(J)*C0S(E))+UUJ)*C0S(A)*SIN(E))-(0(J)*SIN(A)*SIM(F)) 
1210 IF T-lOTIirN 1230 

1   . 122G 02=J+(V0/:!):;i(02)»N(J)+Hl:0(02)«0(J)+H2:P(02)»P(J)+H3 
;   ? 12.10 IF jrjmsCN 1240:IF X8PX9THB1 1240:X3«n(J>:X9»X3:78»R(J):Z9»Zr:r: 

OTO ir.no 
12/10 f^OSlli: ,07(0(J),R(J)) 

i 125) ;:LXT K:IF T-13THEN 1430 
J 12ÜJ J1-IX:J>L9*720/I!:F0R K-J1T0 J2 
I 127( ((lOs(f'(K)*COS(A)}+(fl(K)*SIN(A)) 
f V.i-u r:(K)=(P(:0*COS(E))+(N(KJ*COS(A)*SIfJ(E))-fO(K)*SIN(A)*SIfl(F)) 
*-; 
s I 87 



Table A-XVI. PLOTSOL Prograa Listing (Continued) 

1290 GOSUD '07(Q(K),R(K)) 
1300 HEXT K:G0T0 16B0 
1310 REH       ***     TRC     *** 
1320 L9=L9+1:IF L9[»5TI!EN 1330:LP-L9-1:PRINT "Hilt RCC'S AND TRC'S ] 5" 
:GOTO 1G80 
1330 INPUT "X.Y.Z OF VERTEX»",V3,V4,V5 
1340 INPUT "HEIGHT VECTOR-",III ,lt2,H3:G0SUB '05(111,112,113) 
1350 IP C10THEN 1340 
1300 INPUT "RADIUS OF UASE-",H4:fiOSUB 'Of>(l!4) 
1370 IF C]OTHEH 1360 
13M INPUT "RADIUS OF T0P«",HG:N-15:G0SUD '06(1«) 
1390 IF ClOTJIEfl 1330 
KOI INPUT "INPUT OK YES-1 110-0",P 
1410 IF P-1THEN 1420:GOTO 1330 
1420 GOTO 1090 
1430 IF A9-1TKFN 1440:L.li-l6-l:LG-L5+2G:ll4-:iG:A9-l:nOT0 1130 
1440 A9«0:T4»H1 sTS-H2sTÜ-ll3 
1450 Ul-(T4*C0S(A)*C0S(E))-(T5*SIi:(A)*C0S(E))-(TG*SIN(E)) 
HGC ii>(T8*C0S(A))+(T4*SIII(A)) 
1470 ii3=(Tr>*C0S(E))+(T4*C0S(A)*SIN(E))-(T5*SIN(A)*SIN(E)) 
1430 J1»L5+1:J2«L6-1;F0R K-J1T0 J2 
1490 :!(K)-!l(K)+T4:0(i;)-0(K)+Tr):P(K)-P(K)+T6:Q(K)-Q(K)+H2:R(K)-R(K)+f!3 
1500 GOSUD '07(Q(K),R(K)) 
1510 NEXT KrGOTO 1G80 
1523 P.EII  ***  SPH  *** 
1530 59«S9+1:IF S9[»5TilEN 1550:PRINT "ERROR—HUH SPH'S ] 5" 
1540 S9-S9-1:G0T0 1GN0 
15KJ INPUT "X,Y,Z CENTER-M,X(S9),Y(S9),Z(S9) 
1560 INPUT "RADIUS-",SD.'GQSUB 'Oß(Sn) 
1570 IF CjOTHEII 1560 
1580 INPUT "INPUT OK   YES-1 NO»0\P 
1590 IF P-1THEN lGOOtfiOTO 1550 
1G00 PRINT "*** THINKING...THINKING ***" 
1G10 r.ü-(S9-l)*24:M«15 

"SIN(A)):S4-(Z(S9)*C0S(E))+(X(S9)*C0S(A)* 1620 S3«(Y(S9)*C0S(A))+(X(S9)*S 
5i;:(E))-(Y(S9)*SIN(A)*SIN(E)) 
1*»30 FOR K-1T0 3n0/'!:J«K+SG:U(J)-Sß*C0S(N*(K-l)):V(J)-Sfi*SIN(N*(K-l)) 
1G4G S(J)«U(J)+S3:T(J)»V(J)+S4 
1650 IF jniTHEN 1CC0:IF XOrjXSTHEN lCf.O:XO-S(J):X9»S(J):70-T(J):Z9-T( 
J):G0T0 1670 

I   ■ 1660 GOSUD '07(5(J),T(J)) 
i lG7i' ilEXT K 
,.   • lt'JJU NEXT I 

1693 i:9«K9-L9-S9 
1703 GOSUD '04 

\ 1713 PRINT "***** START  PLOT 
| 1720 IF 1.3-OTKEN 2060 
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Table A-XVI. PLOTSOL Program Listing (Continued) 

1730 PRINT "WHEN READY TO PLOT, KEY CONTINUE":PRINT HEX(07):ST0P 
1740 GOSUB ' 10(Xa,X9,zrj,Z9):GOSUB '01(A.E):G0SUB '02:GOSUB '03 
1750 FOR K=1T0 L9:G0SUB '18(X0,X9,Z8,Z9):MW(K-1)*720/N)+1 
1760 M2=M1+(3C0/N)-1:G0SUB '11(Q(M1),R(M1)):F0R J«M1T0 M2 
1770 GOSUB ,12(Q(J),R(J)):NEXT J:G0SUB '12(Q(M1),R(M1)):M3=M2+1:M4"M2+ 
(360/N) 
1780 GOSUB ,ll(Q(H3),R(M3));FOR J=M3T0 I14:G0SUB '12(Q(J),R(J)):f!EXT J 
1790 GOSUB ,12(Q(M3),R(H3)):G0SUB '12(Q(M1),R(N1)) 
1800 J>M1+(180/N):J2»M3+(100/N):G0SUB 'n(Q(Jl),R(J1)) 
1010 GOSUB '12(Q(.12),R(J2)) 
1020 Jl=Ml+(90/N):J2=N3+(90/N) 
1830 GOSUB 'n(Q(Jl),R(Jl)):GOSUB M2(Q(J2),R(J2)) 
1840 J1=J1+(180/N):J2=J2+(100/N) 
1350 GOSUB ,n(Q(Jl),R(Jl)):GOSUB *12(Q(J2),R(J?)) 
TOCO PLOT [,,R]:NEXT K 
1870 IF S9JÖTHEN 2080:IF K9]0THEH 2300 
1880 INPUT "SAME SOLIDS DIFF VIEW  1=YFS 0»NO",J 
1890 IF J30THEH 1940 
1900 INPUT "00 YOU WISH TO ADD MORE SOLIDS 1-YES 0»NO\J 
1910 IF jr-OTHEN 10 
1920 INPUT "1101/ MANY SOLIDS DO YOU WISH TO ADD\J 
1930 E9»G9+1:G'>G9+J:K9=G9:G0T0 140 
1940 INPUT "MEW AZ, EL =",A,E 
19S0 PRINT "****** I'll WORKING HARD - YOU JUST RELAX ******* 
IA'IO Xf:=0:j;>0:Z3=0:Zy»0 
1970 ill «1.9*720/H: FOR K*1T0 Ml 
1930 aK)»(0(K)*C0S(A))+(N(K)*SIfl(A)) 
1990 R{K)=(P(K)*COS(C))+(N(K)*COS(A)*SIN(E))-(0(K)*SIN(A)*SIN(E^ 
2000 IF !;[]1T!!E!1 2010:IF X3[1X9THEN 2010:X8-Q(K}:X9-X3:ZR«R(K):Z9-Z3:G 
OTO 2020 
2010 GOSUB '07(l)(K),R(K)) 
2020 HEXT K 
2330 PRINT "WHEN READY TO PLOT, KEY CONTINUE":PRINT IIEXf07):ST0P 
2o;o Gosm; ,i.3(x,",,:'f.,zn,zr):no5UB 'OKA.E^GOSUP ,n2:Gosun '03 
2053 liOTü 1750 
?',M IF Sf=OT!TN 2280:PRINT "WHEfi READY TO PLOT, KEY CONTINUE":PRINT H 
CX(37):ST0P 
2070 GOSUB '18(X0,X(;,Zn,Z9):G0SUB '01(A,E):nOSUB '02:G0SUB "VJ 
20;,fi FOR K=1T0 S9:G0SUB ,10(X3,XJ»,Z8,Z9):Sl-(K-l)*24+l:S2»Sl+23 
2090 K.ISIIB ,11(S(S1),T(S1)):F0R J-S1T0 S2 
lno ncs'J?'. ,12{S(J),T(J)):fCXT J:GOS GOSUB '12(S(S1),T(S1)) 

211"» PLOT r,,;:"!::;F.XT I; 
2123 IF l^jr.TNEM 2300 
2130 I.'.PIIT "SWIC SOLIDS DIFF VIEW     1*YFS   0«f!0",J 
;:14. IF .nOTUEN 219') 

L    . 21 SO limit -DU YOli !:ISI! TO ADD MORE SOLIDS    1-YFS 0«NOM,J 
| 21 :o IF ,i[-i7:r.:i io 
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Table A-XVI. PLOTSOL Program Listing (Continued) 

2170 INPUT "HOW MANY SOLIDS DO YOU WISH TO ADD\J 
2180 E9=G9+1:G9«G9+J:K9»G9:G0T0 140 
2190 INPUT "NEW AZ, EL «\A,E 
2200 PRINT "****** I'M WORKING HARD - YOU JUST RELAX ******* 
2210 X8»0:X9=0:Z8»0:Z9«0 
2220 FOR K»1T0 S9:S3=(Y(K)*C0S(A))+(X(K)*SIN(A)) 
2230 S4=(Z(K*C0S(E))+(X(K)*C0S(A)*SIN(E))-(V(K)*SIN(A)*SIM(E)) 
2240 SO«(K-l)*24+l:S7=SG+23 
2250 FOR J=SGTO S7:S(J)»U(J)+S3:T(J)*V(J)+S4 
22C0 GOSUB '07(S(J),T(J)) 
2270 NEXT JrNEXT K:IF L9]0THEN 1970:GOTO 2060 
2280 PRINT "WHEN READY TO PLOT, KEY CONTINUE":PRINT HEX(07):ST0P 
2290 GÜSUB ,18(Xn,X9,Z0,Z9):G0SUB ,01(AfE):G0SUB '02:G0SUB '03 
2300 FOR 1=1 TO K9 
231U J=K8(I+1)-K8(I):IF J-8THEN 2340:IF J-7THEN 2H0 
2320 IF J-6THEN 2520:IF J-5THEN 2720:IF J-4THEN 2800 
2330 PRINT "ERROR—CAIINOT PLOT":STOP :G0T0 10 
2340 GOSUB '18(XB,X9,Z0,Z9) 
2350 MHC3(I) 
2360 GOSUB ,11(C(M1),D(M1)) 
2370 FOR J-M1T0 M1+3:G0SUB ,12(C(J),D(J)):NEXT J 
2380 GOSUB ,ll(C(Ml+4)rD(Ml+4)) 
235)0 FOR J-M1+4T0 M1+7:G0SUB "12(C(J),D(J)):NEXT J 
2400 RosuD 'lKconj.DJnij) 
2410 GOSUB '12 CJ!ll),D(Ml) 
2420 GOSUB '12CC(M1+3}«0(H' 
2430 GOSUB ,

12(C(M1+7),D(M 
2440 GOSUB a12CC(Ml-»4) »D(M' 
2450 GOSUB '12 C(Ml),D(f11)) 
24Ö0 GOSUB ,ll(C(Hl+l),D(M 
2470 GOSUB '12 0(111+5),n(H 
24C0 GOSUB '11 C(Ml+i'.),D(Ml 
2490 GOSUB ,12(C(M1+G),D(M 
2500 PLOT [„&]■ 
2510 GOTO 20C0 
2520 ;il«Kn(I):GOSUB Mft(XC,X9,ZC,Z9) 
2530 GOSUD ,ll(C(Ml)fD(l!l)) 
2540 TO!! J-illTO m+3:G0SUB H2(C(J),D(J)):NEXT J 
2550 GOSUB ,12(C(M1),D(M1)):G0SUB h2(C(Hl+4),D(Ml+4)) 
2JG0 GOSUB •l2(C(Ml+5).D(m+5)):G0SUD 'ttfCfMI+ai.DfMl+S}) 
2570 GOSUB ,ll(C(Ml+2),D(Hl+2) :GOSUB M2(c(:n+5),D(f11+5)) 
25:;0 GOSUB 'n(C(Ml+l),D(Ml+l)):GOSUB U2(C(m+4),D(Ml+4)j 
2590 PLOT [,,R] 
2c.)0 GOTO 23G0 
261J :il».;n(I):GOSUB '18(X8,:(9,Z3,Z9) 

i 2C20  GOSUB '11 (C(ril),0(111)) 
2; 2G30 FOR J«!11T0 [!1+3:G0SUB ,12(C(J),D(J)):HEXT J 
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+1)):G0SUB ,12(C(MH1),D(MH1)) 
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Table A-XVI. PLOTSOL Program Listing (Continued) 

2C.40 GOSUO ,n(c(in+/}},i)(:n+4)) 
2Ü50 FOR J411+4T0 M1+6:G0SUB '12{C(J),D(J)):HEXT 0 
26G0 fiOSUn ,12(C(m+4).D(rn+4)):G0SIIB '12(C(M1),D(M1)) 
2070 nOStJf. M2(C(m+3}tD(i;i+3)):noaiB ,12(C(Ml+4),D(m+4)} 
2f.no GOSUF. ,n(C(Hl+C),D(!n+u)):GOSUn '12(C(m+2),D(fn+2)) 
2090 ROSUB ln(c(in+i),o(fn+i)):fiosuo ,i2(c(m+c),D(*n+5}) 
2700 PLOT [,,R] 
2710 GOTO 2060 
2720 ni4C3(I):G0SIJB n3(X3,X3,Z3,Z9) 
2730 losuc ,II(C(MI),[>(MI)J 
2740 FOR J411T0 M1+4:G0SIJB ,12(C(0),n(J)):flf:"T .1 
27:J0 GOSUE ,12(C(m),!)(!!l)):G0SUB '12(C(m+3),D(:n+3)) 
27Ü0 ROSUB 'ii c ?n+4),n(m+4 ):Gosue ,i2(c(m+i),o(tn+n) 
2770 GOSUD ,n(C(in+2),D(Ml+2)):G0SUD ,12(C(Hl+4)>D(fn+4)) 
2730 PLOT [,,R] 
2790 GOTO 2003 
330 rn=i;n(i):Gosui5 •18(X3,X9,Z3,Z9) 

10 30SUÜ ,ll(C(Ml),D(lil)) 
2320 FOR J-rilTO M1+3:G0SUB ,12(C(J)tn(J)):HEXT J 
2330 qOSUD ,12(C(in).D(Ml)):G0SUB '12(C(fll+2)tD(Ml+2)) 
2340 ROSUB '11(0(111+3).0(111+3)):GOSUB ,12(C(M1+1),D(M1+1)) 
2f.n0 PLOT [,,R] 
2000 NEXT I 
2370 INPUT "SAME SOLIDS DIFF VIEW     1-YFS   0«NO\J 

', 2030 IF J]0T1!EN 2030 
2390 INPUT "DO YOU WISH TO ADD MORE SOLIDS   1-YFS 0»N0\J 
2900 IF J[-0T1!EN 10 
2913 INPUT "llOt; MANY SOLIDS DO YOU WISH TO ADD"tJ 
2923 E9»G0+l:G0»G9+J:K>G9:GOTO 140 
2930 INPUT "NEW AZ, EL «\A,E 
2940 PRINT •'****** I'M WORKING HARD - YOU JUST RELAX ******* 
2930 X3-0: X9»0:Z0»0: Z>0 
2930 K2»K3(IC:1+1}-1: FOR K-1T0 1(2 
2970 C(K)-(U(K)*COS(A))+(A(IC)*SIH(A)) 
2930 l)(i;)-(n(K)*COS(E))+(A(K)*COS(A)*SIH(r))-(!!(K)*SIf!(A)*SIN(F)) 
2990 If i;[]lTHErj 3000:X3«C(1):X9«X3:Z3-0(1):Z9«Z3:GOTO 3010 
3000 GOSUB '07(C(K),D(K)) 
3010 "XU K 
1020 IF sr]OTHE:i 2220:IF L9]0THEf! 1970 
3033 GOTO 2230 

*   . 3340 nEFFfi,13(i;i,U2,Vl,V2) 
;  > 30'.n Fi«o;io/(u2-in) 

30t'>f; F2«900/(V2-V1) 
3070 IF Fl"r2TIXN 3091) 

i .T31' Fl«F2:(iOTO HOC 

\ r;luO SELECT PLOT 414 
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Table A-XVI.   PLOTSOL Progr&a Listing (Continued) 

3110 PLOT [,,R],[100,100,U] 
3120 fiosun 'io(ui,vi) 
3130 RETURN 
3140 DEFFNMO(X.Y) 
31 r>J XI-INT Fl*X-X0+.5) 
3160 Yl«INT(F2*Y-Y0+.5) 
3170 X0-X0+X1 
3180 Y0-Y0+Y1 
3190 RETURN 
3200 DEFFII'IKX.Y) 
3210 GOSUB '10(X,Y) 
3220 PLOT [Xl.Yl.U] 
3230 RETURN 
3240 0EFF.fl'12(X,v) 
3250 30SUC •lO(X.Y) 
32G0 PLOT rXl,Yl,n] 
3270 RETURN 
3230 DEFFN'OI(A.E) 
3230 SELECT PRINT 414 
3300 PLOT [itR] 
3310 PLOT r2..C],C2C„S3,C32O,20tU] 
3320 PRINTtJSINfi 3330,A,E; 
3330 SA-.iW./»   E—m.# 
3340 SELECT PRINT 305(C4) 
3350 RETURN 
33CC :)EFF:I'02 
3370 PLOT [,,R] 
3X0 SELECT PRINT 414 
3390 PLOT rioo,7üfu],[o,5»n],[icn,n,m,ro,-5,D] 
3400 PLOT [1,,C].[14„S],[„R],[M,50,U] 
3410 PRKITHSIIKi 3420,0; 
3420 %P 
3430 PLOT Ll..C3.,rH.,Sl,[n5,0,U3 
3440 PRIIiTUSIIin 3450,150/Fl; 
3450 Ü^V.f' 
3460 PLOT [..Hl 
3471 SELECT P.". NIT 005(04) 
34;:. ftfTliRi; 
349) OEFFN'OS 
33.10 PLOT r„pj 
351 ;• TLOT r\9W,Ol,r,,R],[f5f>9,0,D] 
33/3 RliTUP.l: 
33.H, MFFiiVH 
"340 F—10 
3550 IüPflT "AXES LENCTiiS ADJUSTED     1-YES   0»HO\R 
3jr.o IF n]-m:r.:i 3T20:F»F+IO 
357 • wsuo ,Ki(xn,x9,ZLtzr>) 
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Table A-XVI. PLOTSOL Progra« Listing (Continued) 

i 

t 

C,.R],[F.F,U],[500,0,D1,[„R] 
[F,F,U],[0,500.D],t„R] 

3530 PLOT 
3590 PLOT 
3600 PRINT "IF THESE LINES ARE OF EQUAL LENGTH THEN SCALE IS OKAY" 
3610 PRINT "IF NOT THEN READJUST WITH THE SCALE ADJUST BI'TT0N":G0T0 35 
50 
3620 RETURN 
3630 DEFFN'05(G,B,D) 
3640 C«0:IF G!2+B!2+0!2]0THEN 3660 
3650 C»1:PRINT "*** ZERO VECTOR TRY AGAIN ***":PRINT HEX(07) 
3660 RETURN 
3670 DEFFN'OofR) 
36ft0 C-0:IF RjOTHEN 3700 
3690 C«1:PRINT "*** RADIUS [- 0 TRY AGAIN ***":PRINT HFX(07) 
3700 RETURN 
3710 DEFFN'07(C,D) 
3720 IF C1XPTHEN 3740:IF C[XOTHEN 3730:G0T0 3750 
3730 X>C:G0T0 3750 
3740 X3»C 
3750 IF D[Z3THEN 3760:IF D]Z9THEN 3770:G0T0 3730 
3760 Zf>D:G0T0 3700 
3770 zn-n 
3700 RETURil 

93 



Table A-XVII. DARBIN Prograa Listing 

10 DIM X(n).Y(ß),7.(n),F(4,G)tT(6),A(G),R(6),C(0),R(3,3),Fl(G), 
Xl(3),Yl(8),Z1(ßj 

20 &]-## 
30 SFACE #### 
40 %-mM.tm 
50 «FOUR POINTS [JOT CO-PLANAR IN FACE 9 # # j»   nt>-#ftW.W## 
00 gflWi» 
70 C9«.00005 
3D INPUT "NO. OF VERTICES",V:INPUT "NO. OF FACES",H 
TO M«0:f!«0:0«0:SELECT PRINT OOG(M) 
100 FOR J«1T0 VrPRINTUSING 20,J 
110 INPUT MX(J)\X(J): INPUT "Y(J)",Y(J):INPUT "Z(il)",Z(J) 
120 M-fl+X(J):rM!+Y(J):0«(HZ(J):Xl(J)-X(J):Yl(J)-Y(0):71(JK(il) 
130 IF "(J)MO THEN 140:X(J)».00001 
140 IF Yfjjflo THEN 150:Y(J}».00001 
130 IF Z(0)[1o THEN 1G0:Z(J)«.00001 
1G0 UEXT 0:SELECT PRINT 215(80):PRINT :PRINT "INPUT":GOSUD 470 
170 FOR J»1T0 ll:G«0 
130 i;jPl!T "FACE NU?!BERS\G:IF 0-0 THEN 210:F1(J)»G 
130 FOR K-1T0 4:P-10!(4-K) 
200 F(IC,J)-i::T(n/P):G«r,-F(K,J)*P:NEXT K 
210 PRINTL'SIiKi G0,F1(J);:NEXT J:PRINT :E-0 
22') FOR 0-1T0 ll:FOR K-1T0 3:L«F(K,J) 
2?.) R(K.lK(L):R(K,2)»Y(L):R(i;,3)»Z(L) 
240   IXT KrGOSUD p)10 
25J A(J)«;M:r.(J)-ni:C(J)«Cl 
2G0 J1»F(4,J):IF J1»0 THEN 300 
270 n?«(A(J)*::(Jl)+ii(J)*Y(Jl)*C(J)*Z(Jl)-l)/SnR(A(J)!2*B(J)!2 

+C(J)!2) 
200 IF AnS(D2)[.001 THEN 300:E«1 
290 PPINTUSING r>0,F(l,il),F(2,J),F(3,J),F(4,J),D2 
3C0 ::F:XT 0:IF E«0 TUEN 310:G0SUÜ 39ü:PRINT "SOLUTION"IGOSUB 471 
310 INPUT "INSIDE ARO (YES-1,NO«0)",J:IF 0-0 THEN CO: 

PRINT "THICKNESS ARE" 
32)  1»M/V:!l»l!/V:0«(i/V:F0R J-1T0 !i:SELECT PRINT 005(f»4) 
330 PuI.ITUSIHG 30,F1(J)tINPUT "THICKNESS",T(J) 
::■,;! i.«l-A(J)*t!-D(J);*N-C(v-}*0:Tl-T(J) 
350 IF c"0 THEN 3f»0:Tl«-ii 
3C0 r.-l/(l-Tl*SQR(A(J)!2+B(J)I2+C(J)!2)) 
370 A(J)-A(J)*E:D(J)-D(J)*E:C(J)-C(J)*E 
3.;0 SELECT PRINT 213{30}:PRINTUSING 40,T(J);:NEXT J:PRINT : 

GOSUD 3P0:PRINT ^INSIDE ARU":GOSUR 470:GOTO GO 
ir> FOR J»1T0 >/:r»o 
40» FOR i>lTO NiFOR !.»1T0 4 
410 IF F(L,K)"J THEN 420:NEXT L:GOT0 440 
420 ?=P+l:R(P,l)«A(K):R(P,2)»B(K):R(P,3)»C(lO 
430 IF P»3 TI.EN A50 
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Table A-XVII. DARBIN Program Listing (Continued) 

440 MEXT K:GOT0 460 
450 GOSUD 510:X1(J)«A1+SGN(A1)*C9:Y1(JH1+SGN(R1)*C9 

:Z1(J)«C1+SGN(C1)*C9 
460 NEXT J:RETURN 
470 FOR J-1T0 V STEP 2:IF J»V THEN 490:K«J+1 
480 PRINTUSING 40,XUJ;Y1(J iZl(J);Xl(K);Yl(l'.);Z1(K):^0T0 500 
490 PRINTUSING 40,Xl(J);Yl(J);:i(J) 
500 NEXT J:RETURN 
510 Dl»R(lfl)*R(2,2)*R(3,3)+R(3,l)*R(lt2)*R(2,3)+R(2,l)*P.(3,2)* 

R 1.3 -R(3,1 *R(2,2)*R(1,3)-R(2,l)*R(1.2)*R(3,3)-R(1,1)* 
R(3,2)*R(2,3) 

520 IF 01 HO THEN 530:D1».00001 
530 A1«(R(1,2)*(R(2,3 -R(3f3))+R(2,2)*(R(3,3)-R(l,3))+R(3,2)* 

R 1,3 -R(2,3) )/Ül 
540 B1«(R(1,3 *(R(2,1 -R(3,l))+R{2,3)*(R(3,l)-R(l,1))+R(3,3)* 

R 1.1 -R(2,l) )/Dl 
550 CWR 1,1 *(R(2,2 -R(3,2) )+R(2,1 )*(R(3,2)-R(1,2))+R(3,l )* 

(R(1,2)-R(2,2)))/D1 
5C0 RETURN 
570 END 
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Table A-XVIII. BOXIN Program Listing 

10 DIH P(3)|V(3,3)fT(6).U(3).W(3,3)fH(3),A(fl,3),Pl(3)tVl(3,1), 
B$(3) 

20 %mm AND mm VECTORS ARE NOT NORMAL, ANGLE --###.#« 

40 SELECT'PRINT 215(64):SELECT D :B$(1)»"LENGTH": 
B$(2)-"Wirrri! ',:BS(3)-MIIEir,HTM 

50 INPUT "VERTICE\P(1),P(2).P(3) 
CO INPUT "LENGTH VECTOR"»V(l,l),VO,2),V(l,3) 
70 INPUT "WIDTH VECTOR",V(2,l),V(2,2),V(2t3) 
80 INPUT "HEIGHT VECTOR",V(3,1),V(3,2),V(3,3) 
90 PRINT tPRINT "INPUT":GOSUB 300 
100 FOR >1T0 3:F0R K-1T0 3:U(K)«V(0fK):NEXT K 
110 GOSIIB 31U:fl(,I)«m:FOR K-1TO 3:U(J,K)»H(I<):NEXT K:NEXT J 
120 E-0:K«l:L-2:n-3:G0Slin 330 
130 K«3:L-1:M«2:G0SUB 330 
HO l>2:L«3:M«l:G0SUB 330 
150 IF E«0 THEN 220 
ICO FOR J-1TO 3:A(1,J)»P(J):A(2,J>P(J)+V(1,J): 

A(3,J)«A(2,0)+V(2,J):A(4,0)«P(J)+V(2,J) 
170 FOR K-1T0 4:L»IC+4:A(L,J)-A(K,J)+V(3,J):NEXT KrNFXT J 
130 PRINT "ARIJ SOLUTION":FOR J-1T0 0 STEP 2:K-J+1 
190 PRirmiSING 30,A(J,l);A(Jt2);A(Jt3);A(K,l);A(K,2);A(K,3): 

NEXT 0 
200 FOR K-1T0 3:F0R J-1T0 3:V(K,J)-H(K,J)*t1(K):NEXT J:NEXT K 
21j PRINT "ROX SOLUTION":GOSUB 300 
220 INPUT "INSIDE COX (YES»1,N0"0)%I:IF I«0 THEM 50 
210 INPUT "THICKNESSES",T(1),T(2),T(3),T(4),T(5),T(G) 
240 PRINT "THICKNESS ARE": 

PRiriTUSirr. 30,T(1);T(2);T(3);T(4);T(5);T(G) 
250 FOR J-1T0 3:P1(J)"P(J)+W(1,J)*T(1)+W(2.J)*T(2)+W(3,J)*T(3) 
200 FOR K-1T0 3:l.-K+3:Vl(K,J)-V(K,J)-'..'(K,J)*(T(K)+T(l.)) 
270 NEXT K:NEXT ,1 
2J0 PRINT "INSIDE UOX" 
2'.) PRimri'SING 30,Pl(l);Pl(2);Pl(3);Vl(lil);Vl(l,2);Vl(l,3), 

Vl(2,1);Vl(2,2);Vl(2.3);Vl(3,ll;Vl(3t2)jVl(3,3):G0T0 50 
300 PRINTUSING 30.P 1);P(2);P(3);V(1.1);V(1,2);V(1,3),V(2,1); 

V(2,2);V(2,3);V(3,1);V(3t2);V(3,3):RETURN 
310 f11«SnR(lj(l)!2+U(2)!2+U(3)!2) 
VM U(l)-ll(l)/ni:U(2)-U(2)/Hl:U{3)«H(3)/fn:RETURN 
330 D-i»(K,l)*l»(L.l)+H(K.2)*W(L,2)+il(K,3)*U(L,3): 

IF At;S(D)].ihU7 THEN 340:RETURN 
■U(L,3)*M(M,2): 

)*W(M,1 
V/i !!(l}-U(t.,2)*ll(H,3)-U(L,3 

I' 2)-M(L,l5*w(flt3)-!'(L,3 
U('?)«l'(Ltl}*'f(;it2)-N(L,2 -i '/"• \»-ii/w"l-»ii'/-IUL.J!;*H(f1,l/ 

35-J S-1:IF I*(1)*W(K,1)+U(2)*H(K,2)+U(3)*H(K,3)10 THEN 3C0:S-1 
360 FOR J»1T0 3:U(K,J)«S*U(J):NEXT J:D-ARCCOS(D): 

E»l:PRINTUSING 2ö,nr,(K),ß$(L),Ü:RETURri :END 
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Table A-XIX. RAWIN Program Listing 

If) On: Pp},V(3,3),T(5)tU(3)tW(3t3)^(3)tA(C,3),Pl(3),Y1{3,3), 

20 WWW! AND 9pm? VECTORS ARE MOT NORMAL, AIJCiLF =-n";\*;a 

h SFLECT'PRINT 21ä(ü4):SELECT n :Rf,(l)*"liFIG;;T": 
li$(n)="!!IDTII ":[.$( 3} »"DEPTH " 

M iriPUT ,,yt:RTiCE%p{i},p(2}fp{3) 
GO INPUT "HEIGHT VECT0R\V(l,1),V(lf2),V(l,3) 
70 niRIT "WIDTH VECT0R\V(2,1),V(2,2},V(2,3) 
80 IirPIST "DEPTH VF.CT0R,,,V(3.1},V(3,2).V(3,3) 
DO PR II IT : PR HIT "INPUT":fi0SUB 300 
100 FOR J«1T0 3:FOR K-1T0 3:U(K)«V(J,K):HEXT K 
110 QOSIID 310:!l(J)»t11:F0R K«1T0 3:l!(J,K)«U(K):r!D;T K:HF.XT J 
123 E«0:K«1:L-2:rM:PiOSir» 330 
130 i;«3:L«l:M=2:G0SUÜ 330 
140 K-2:L-3:!>l:nOSUT. 330 
ISO IF E«0 THEN 220 
ICO FOR J-1T0 3:A(1,J)»P(J):A(2,J)«P(J)+V(1,J): 

A(3,J)«A(2,0)+V(3,J) 
A(4,J)«P(J)+V' 170 A(4iJ)"P(J)+V(3,J):A(ä,J)«P(J)+V(2fJ):A(ü,JWA(5,J)+V(3,J): 
NEXT J 

130 PRINT "ARB SOLUTION":FOR J»1T0 6 STEP 2:K»J+1 
ISO PRIIiTUSINC, 30,A(J,1);A(J,2);A(J,3);A(K,1);A(K,2);A(K,3): 

"FT   1 
200 FOR K-1T0 3:F0R J«1T0 3:V(IC,J)»t!(K,Jl*M(K):NEKT J:NFXT K 
210 PRINT "RAH SOL'JTIONH:G05UB 30«) 
2?> INPl.T "INSIDE RAl! (YES-1,N0=0)",I:IF 1-0 THFN r>0 
230 INPUT "THICH;!ESSESM,T(1),T(2),T(3),T(4),T(:0 
240 PRINT "THICKNESS ARE": 

PRINTUSING 30,T(1);T(2};T(3);T(4);T(5) 
2Ü0 R-(:i(l)/!:(2))!2:Tl»T(r»l!2:Sn»sr,N(T(n)):T3-T(3)+T(/i): 

T:»-SQR(T1+T1*R)*S0+T(1 ) :TG«SnR(Tl+Tl/R)*S9+T{2) 
Zm FOR J-1T0 3:Pl(J)-P(J)+U(l,J)*T(l)+W(2,J)*T(2)+l!(3,.l)n(3) 
27r VI;i,J)-V(1 ,J)-i;(l,J)*TS:V1 (2,J)-V(2,JUU(2,J)*Tr>: 

Vl(3,0)»V(3,J)-l!(3fJ)*T3:NEXT J 
?fin IT,MT "INSIDE RAW" 
^0 PRINTUSINO 30,P1(1);P1(2);P1(3);V1(1,1);V1(1,2);V1(1,3), 

Vl(2,l);Vl(2t2);Vl(2,3;V1(3,l)jVl(3,2);Vl(3.3):G0T0 50 
TA) PRINTUSINf. 30,P(l);P(2);P(3);V(l,l);V(lt2);V(l,3),V(2,1); 

V(2,2);V(;1.3);V 3.1};V 3,2);V(3,3):RmiR;i 
310 :!l=r»Qr.(.l(l)!2+tJ(2)!2+{J(3)!2) 
321 ,l(l)«U(l}/:il:U(2)-l'(2)/in:U(3)-ll(3)/in:RETI'RM 
330 >:'(K,l}*:.'(L,l)+i:(K,2)*U(L,2)+li(K,3)*W(L,3): 

IF A;'.S(D)\rMlf;7 THEN 340:RLTURN 
.VJ il(l)-i:(L,2)*W(H,3)-l.,(L,3)*!l(M,2): 

?(2}»r(L,l j*U(l«f3)-ll(L,3)*U(il,ll: 
l(3)-;;(L,l)*U(I1,2)-l!(L,2)*W(fl,l 

M 

U( 
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Table A-XXX.   RAKIN Prograa Listing (Continued) 

350 S-l-.IF U(1)*W(K,1)+U(Z)*W(K.2)-HJ(S)*W(K,3)30 THEN 360jS—1 
3G0 FOR J-1T0 3:M(K,J)-S*U(J):HEXT JrD-ARCCOS(n): 

E-1:PRIimiSIflß M,B$(K)tD$(L),D:RETllRH :EM> 
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Table A-XX. TRCIN Progru Listing 

10 DIM P(3),V(3),T(3),U(3),Q(3).U(3) 
2i) %-$pf$§9ä#fQ 
30 »ARMING, TOP RADIUS OF INSIDE TRC >-#MM# 
40 2RADIUS RESET TO .0001 AND T!!ICKNESS(2) - 0 
50 SELECT PRINT 215(30) 
60 INPUT "VERTICE\P(1),P(2),P(3) 
73 INPUT "HEIGHT VECTOR",V(1),V(2).V(3) 

INPUT "RADIUS OF BASE",R1:INPUT "RADIUS OF T0P",R2 
'.T(1),T(2),T(3):PRINT :PRIHT "INPUT 
);P(2);P(3);V(lhV(2);V(3),R1jR2 

GO 
90 INPUT "THICKNESSES",1 
100 PRINTUSIHT. 20,P(l)i 
110 PRINT "THICKNESSES ARE":PRINTUSING 20,T(1);T(2j;T(3) 
120 il»SQR(V(1)!2*V(2)!2+V(3)!2):G-H/(Rl-R2) 
130 T2-T(2):F-T(3)/SIN(ARCTAH(r,)):Sl-Rl-F-T(l)/G:S2-R2-F+T(2)/r, 
HO IF S2]«.0001 THEN 150:PRINTUSING 30,S2:PRINTUSING 40: 

T2«(F-R2)*G:S2-.0001 
15i FOR J-1T0 3:U«V(J)/ll:Q(J)-P(J)"Hi*T(l) 
160 il(J)»V(0)-U*(T(l)+T2):NEXT J 
170 PRINT "INSIDE TRC" 
1*0 PRIHTUSIUG 20,0(1);Q(2);Q(3);ll(l);M(2);ll(3),S1 $52 
190 GOTO i">0:DlD 

■i 
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Table A-XXI.   RECIN Program Listing 

10 DIM P(3),V(3,3).T(3).U(3),W(3,3),M(3).Pl(1),Vl(3,3),Bfl(3) 
20 %mW*M AND ##«####### VECTORS NOT NORMAL, ANBLE»##«.## 
30 %-tmJM 
40 SELECT PRINT 215(04):SELECT 0 :B$(l)-"HEIGHr: 

B$(2)-"SEMI-MAJ0R":B$(3)-"SEMI-MIN0R" 
50 INPUT "VERTICE",P(1),P(2),P(3) 
CO IHPIIT -HEIGHT VECTOR"fV(lJj,V(1,2),V(l,3) 
70 iripirr "SEMI-MAOOR VECTOR",v(2,ij,v(2,2),v(2,3) 
00 INPUT "SEMI-MINOR VECT0R",V(3,1),V(3,?),V(3t3) 
90 PRINT : PRINT "INPUT":OOSIfO 270 
100 FOR J-1T0 3:F0R MTO 3:U(K)«V(<1,K):HEXT K 
110 GOSUK 2nO:M(J)-Ml:FOR K-1T0 3:W,K)-U(K):NEXT K:HEXT J 
120 E-0:K-l:L-2:H»3:60Sim 300 
130 K-3:L-1:M-2:ttSU0 300 
14!) K-2:L»3:M«1:G0SHB 300 
130 IF E-!» TliFN 180 
100 FOR K-1T0 3:F0R J-1T0 3:V(K,J)-W(K,J)*M(K):lOT JtNEXT K 
170 PRIMT "SOLUTION":G0SUB 270 
1.*) INPUT "INSIDE REC (YES>1tIKM)"aI:XF 1-0 THEN SO 
150 INPUT "THICKNESSESV(1),T(2),T(3) 
200 PRINT "THICKNESS ARE"? 

PRINTUSING 30,T(l);T(2)iT(3) 
210 T3«T(3):IF M(3)M(2)1.8 THEN 220: 

T3-T3/C1.01fi447*{M(.l)/H(2))I.071834) 

 -"I! 220 FOR J-170 3:Pl(J)-P(J)"H^l,J)*Tn) 
230 Vl(l.J)<'(l,,1)-ll(l,,n*(T(lW(2)) 
24J Vl(2,JH(2,J)-N(2,.l)*T(3):Vli3,JH(3.J)-W(3„1)*T3:NEXT J 
230 PRINT "INSIDE REC" 
203 PRINTUSING 3s),ri(l);Pl(2)iPl(3);Vl(l,l)jVl(lt2)iVl(l,3), 

Vl(2.1);Vl(2,2);Vl(2.3)jVl(3,l);Vl(3,2);Vl(3.3):GOT0 50 
?7U PRINTUSING 30,P(l);P(2SjP(3);V(l,l)iV(l,2);V(l,3)tV(2,l); 

V(2,2);V(2,3);V 3,l);Vh,2):V(3,3):PITURN 
2J0  ll-SOR U(1)!2-MI(2)!2«M!(3)!25 
230 !«(l)«l!(l)/ill:U(2)-U(2)/Hl:U(3)«H(3)/»n:RirniRN 
300 D-l.,(K,l)*U(Ltli+t»(K,2)*tl(L,2Hl(K,3)*t/(L,3): 

IF ABS(D)].0007 THEN .HOtRETHRII 
31ü U(l)»H(L,3)*M(f 

lf(2j-IIL,lj*W: 
ll(3)-l!(L.lWl-.,r./-»l»-f" 'vr'    . 

3-0 S-1:IF U(1)*W(K,1 ♦»(?Wf(K,2)*<!{3)*!?(i:,3)10 THEN ™:S«-1 
333 FOR 0-1T0 l:W(K,J)-S*U(J):NEXT J:fWWCCO$(Ö): 

E-l:PRINTUSINn 20,B5(K),P$(t.),D:RETt!RN :EIID 
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Table A-XXII. TBCIN Progrtfa Listing 

'*!> 

TOP MINOR AXIS -ww.mf 

1C DIM P(3).V(3,3 ,T(3).U(3),M(3,3),n(3),Pl(3),Vl(3t1),fK3), 
A1(2),A2(2),B1(2).B2J2) 

20 XSEM-MAJOR AND SEMI-MINOR VECTORS NOT NORMAL, ANGLE ■-##.« 
30 UHM.tttt 
40 «RATIO OF MAJOR AXIS -ff.##tt   RATIO OF MINOR AXIS -##•#»*# 
50 STOP IIAJOR AXIS -#<?###.#### 
CO SELECT PRINT 215(00):SELECT D 
70 INPUT "VERTICE",P(1),P(2),P(3) 
30 INPUT "HEIGHT VECT0R",

tV(l,ljtV(l,2),V(l,3) 
90 INPUT "SOU-MAJOR VECT0R",V(2,1),V(2,2),V(2,3) 
IOC INPUT "SEMI-MINOR VECTOR",V(3,1),V(3,2),V(3,3): 

INPUT "RATIO",RO 
110 PRINT :PRINT "INPUT":GOSUB 460 
120 FOR Ü-1T0 3:F0R K-1T0 3:U(K)-V(J,K):HEXT K 
130 GOSUB 470:M(J)»M1:F0R K-1T0 3:W(J,K)-U(K):NEXT K:NFXT J 
140 l)-l!(2,l)*U(3,l)+ll(2,2)*li(3,2)+W(2,3)*in3,3): 

IF ABS(D)[.0007 THEN 260:IHW:C0S(D):PRINTUSING 20,D 
150 J1»2:J2«3:IF K(2)]?1(3) THEN 1G0:J1-3:J2»2 
160 C»0:FOR J-1T0 3:IF V(Jl,J)-0 THEN 170:OC+1 
170 NEXT J:IF C]l THEN 180;K-J1:J1-J2:J2-K 
ino F«0:FOR J-1T0 3:IF F]ADS(V(J1,J)) THEN 200 
190 IF V(JZ,0}«0 THEN 200:F«ABS(V(J1,J)):K1«J 
200  IEXT J 
211) !'(J1 ,K1 )»0:F»U(J1,1 )+W(Jl,2)+U(Jl ,3) 
220U(Jl,Kl)»(N(2J)*l^3,l)*«(2,2)*W(3,2)*W(2,3)ni(3,3))/F 
230 FOR J«1T0 3:U(J)-UJJ1,Ü):NEXT JtGOSUB 470 
240 FOR J-1T0 3:V(J1,J)-U(JHI(J1):W(J1,J)«I)(J):NEXT J 
250 PRINT "SOLUTION":UOSUB 4G0 
260 INPUT "INSIDE TEC (VES-1»nO-0)M

aI:IF 1-0 THEN 70 
270 IliPUT "THICKNESSES*,T(1),T(2),T(3) 
?.W PRINT "THICKNESS ARE":PRIHTUSING 30,T(l);T(2)sT(3) 
2*i T4»T(3):IF M(3)/M(2)].n THEN 300: 

T4-T4/h.010447*(H(3)/i!(2))!.07in34) 
IX fi(l)»l»(2,2)*U(,,.,3)-H(2,3)*W(3,?): 

0 ?!«U(3,1)*JI(2,3 -M 2,1 *t/(3,3): 
ti(4",l(2,lj*UJ3t2'-U(2,2)*U(3tl) 

310 Cl-ARS(n(l)*N(ltlj+Q 2)*U(1,2)'WK3)*W(1,3)) 
320 Dl-T(1j/C1:02-T(2)/Cl:IKHI(l):lt-1 
:no FW K-ITO 2:H4-M(2)/RO:;JWI(3)/RO 
%> FOR J-1T0 3::I4»;J4*H*H(2,J)*V(1,J):M5»!S"HW(3,J)*V(1,J): 

NEXT 0 
350 L»IJ(2}-«'A:F»T(3)*SqR(E!2*H!2)/N:G»r/H 
1Ü0 Al(!()■ 1(2)-F-T(1 )*r»:A2(K)-H4-F*T(2)*P, 
370 E<l(':)-M5:Fl-T4*SqR(E!r+H12)/H:GM/H 

■M5-F1*T(2)*61 :N—1 :f!EXT K 
A2(1)*A2(2)):B1-.5*(31(D*B1(2)) 

3::0i:l(K)«ii(3)-Fl-T(l)*fil:B2(K)-tt 
:;•» Al».5*(A1 {1HA1 (2)) :A2«.5*(A2 

:r.2«.n*(B2(l)+}12(2)) 
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Table A-XXII. TBCIN Progrn Lifting (Continued) 

400 R2W\1//\2:P3-B1/B2:R1-(R2*B2+R3*A2)/(A2+B2) 
410 FOR J-1T0 3:P1(J)-P J +M(1,J)*0H.5*((A1(1)-A1(2))*«(2,J)* 

(Bl(l)-Dl(2))*W(3,J)]:VM,J)-V(lfJ)-M(ltjHDl*02) 
420 Vl(2tJ)-Al*M(2»0):Vl(3,J)-m*W(3,J):riEXT J 
430 PRINT 'iHSIDC TEC" 
440 PRIOTUSIH6 30.P1 (1);P1 (2);P1 (3)lVl(l,1);V1(1,2);V1(1,3), 

VI(2,1)iVl(2,2);V1(2,3);V1(3,1);V1(3,2);V1(3,3),R1 
450 pRirmisir« 40,R2,R3:PRIIITUSIHG sojte^rGOTO 70 
460 PRIMTUSIIK5 30,P(l);P(2);P(3);V(1,f);V(l,2);V(1,-!}, 

V(2.1)jVCn.2)|V(2.3)»V 3,l);V(3,2);V(3,3),R0:P.irniRN 
470 !ll«S()r.(uil)!2+»,(2)I2+U(3)!2J 
4C0 ll(l)-!l(lj/fn:'!(2)«ll(2)/injU(3)-l!(3)/f11 
4«W KETUPJI :QIO 

4 
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Table A-XXIII. PARS Progra* Listing 

i 

4 

» 

1U Dill A(2D),D(nC),C(2ri),P(3),A2(2S),n2(25),C2(25),R(3,.*?) 

30 % ft« # #      -Mfff.Mtf -#####•#### -Mm.tw 

DO UlIIPUT FOfl FACE ft 
60 SAZEIITI! « -$#.«   ELEVATION - -W#.M 
70 spoxirr»-#?##•*### -mn,mp -?w,m? 
cu awA-jE Bi. -w«w x+-*.##### Y4-#.#»?# z»*§wmf$*m 
.f# 
DO R1«1E5:SELECT D :SELECT PRINT 21P(30):C3».WM:CO».00')05 
100 riPUT "NO. OF FACES (H[26)%F 
110 FOR J-1T0 FjfiOSUB 340:NEXT J 
120 PRINT "   PLAilES POSSIBLE SOLUTION" 
13fJ F2*F-2:F1«F-1:N-0:F0R J-1T0 F2:J1-J+1:F0R K-J1T0 Fl 
140 D-A2(J)*A2(i;)*D2(J)*B2(K)+C2(J)*C2(K):IF ARS(n)]C3 THEN 240 
ir.0 I>K+1:F0R L-K1T0 F 
100 0«A2(J)*A2(L)+B2(J)*U2(L)*C2(J)*C2(L):IF ABS(D)]CP, THEM 230 
170 D»A2 K)*A2(L)-K»2(K)*B2(L)-K:2(I:)*C2JL):IF ATiS(D)]C8 THEN 230 

no rostra zanriwM :D-SQR(AIIS*BI !2-»ci 12) 
220 IF 0]R1 THEN 230:A1-A1*SGN(A1)*CP:B1-BH5<3H(B1)*W: 

Cl«Cl+S0ii(Cl )*C9:PRINTUSIII0 30,J,K,L,A1 ,B1 ,C1 
230 NEXT L 
240 UEXT K:NEXT J 
250 IilPirr "flEU ARB (YES-1)",J:IF JHC THEN 100 
2G0 LJPIT "FACE IWSSER (HO !ORE-0)*,J:IF J-0 THEII 120 
270 GOSUD 340:fi0T0 260 
230 Dl-fJ(l,l)*R(2,2)*R(3,3HR(3,l)*Rn,2)*R(2,3)*R(2,l)*R(3,2)* 

R(l ,3)-R 3,1 i*R(2,2)*R(l ,3)-R(2,1 )*R(1,2)*R(3,3)-R(1,1 )* 
nit 2)*P      3) 

220 IF ni[?o TIIEM'SOOIDI-.OOOOI 
3<n A1.(R(1.2WR(2,3 -R(3,3))+R(2.2)*(R(3.3)-R(1,3))*R(3,2)* 

(U 1,3 -R(2,3)))/01 
310 Rl- P. 1,3 *(n(2.1, :R(3,1))*R(2,3)*(R(3,1)-R(1,D)*R(3,3)* 

R 1,1 -15(2,1) )/Dl 
Cl-Ri 1,1 *(R(2,2-R(3,2))*R(2,1)*(R(3,2)-R(1,2))+R(3,1)* 

(RiuM(2s2)))/D1 
330 RETURw 
V.O iriPtfT "A.E-PT-O, 3-PTS-l, EO«2",0:PRIKT :PRINTi«SIf,T. GO.J: 

IF 0[]1 THEN 400 
2tf SELECT PRIIIT OO5(C4):F0R K-1T0 3:PRINTUSING W.K 
3o0 INPUT "X(!0".R(K.l):inPüT "Y(t:)",R(K,2): INPUT "Z(K)".R(K,3) 
170 FOR L-1TU 3:IF R(K,L)[]0 THEM 380:R(K,L)-.00O01 
3S0 fEJTT LzHEXT K:GOSlfl 280:A(JH1:P(J)-B1:C(J)-C1: 

SELECT PT.INT 215(.30) 

3Ü0 
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Table A-XXXII.   PARB Progrn Listing (Cgntinuad) 

390 PRINT "3-P0INTS":PRINTUSING 20,R(l,l);R(l,2);R(l,3)sR(2,l)s 
R(2,2hR(2.3):PRINTUSIHG 20fR(3,l)jR(3,2hR{3,3):60T0 490 

400 IF 0[]2 TIIEtl 410:IIIPIfT "A",A(J):IMPUT sB\B{0): 
INPUT "C\C(J): INPUT "D\D:60T0 470 

410 INPUT "AZIfttJTH (R0TATI0H)",G:INPUT "ELEVATION (FALLBACK)\H 
420 INPUT "P(X)\P(1):INPUT *P(Y)\P(2): INPUT MP(Z}",P(3) 
430 FOR K-1T0 3:IF P(K)[]0 THEN 440:P(K)».(X)001 
440 NEXT K:A(J)-COS(a)*C0S(H):B(J)«SIH(G)*C0S(H):C(J)»SIN(H) 
450 W(J)*P(l|+B(Jl*P(!!)+C(J)*P(3) 
4C0 PRIHTUSING CO,G,H:PRINTUSING 70,P(1),P(2),P(3) 
470 IF n[]0 THEN 400:D«.00001 
4T.0 A(J)-A(»l)/D:B(J)-B(J)/D:CfJ)-C(J)/D 

A(J)!2+B(J)l2+C(J)l2):A2(r 
C2(J)«C(J)*G 

490 0-l/SQR(A(J)!2+B(JJI2*C(J)l2):A2(J)-A(J)*n:B2(J)»B(J)*G: 

500 PRINTUSING 30,A2(J),B2(J),C2(J),Pi 
51 r) RETURN :Et!D 
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